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Introduction

David Durling
Ken Friedman

Doctoral Education in Design: Foundations for the Future
Two conferences
In the autumn of 1998, Ohio State University hosted a conference titled
'Doctoral Education in Design.' The conference was the first of its kind. It was
the successful beginning of a discourse on doctorates in design, "global in
extent and pluralist in character." An international community of design
educators found each other at that meeting. Participants shared diverse
experiences and insights on the challenges arising from the development of
doctoral programs in design around the world. They considered the benefits
and challenges these offer to the field of design.
Many participants in the Ohio conference have taken part in continuing
interaction and discourse. Many were actively engaged in this second
conference at La Clusaz. The goal of this conference has been to facilitate
discussion, sharing dialogue in a global context. We have also planned for rich
post-conference dialogue through a web site and a discussion list, and by
encouraging wider participation in DRS activities.

The background
The past few years have seen a dramatic growth in all areas of design research.
New professional demands, emerging research stre.ams, and the new
educational challenges of the knowledge economy are reshaping the context of
design. This in tum has led to a worldwide demand for doctoral education in
1

Chapter 1

Introduction

design. The challenges involved in developing doctoral education mirror these
larger forces. The La Clusaz conference focused on four central themes:
1

philosophies and theories of design

2

foundations and methods of design research

3

form and structure for the doctorate in design

4

the relationship between practice and research in design

A distinguished international group met to consider these issues. Participants
presented findings, debated ideas, proposed benchmarks for the future
development of the doctorate in design, and entered into dialogue on how to
develop programs.
The conference encouraged participants to interact, using each session as
a genuine opportunity to confer. One important goal of the conference was
establishing significant working relationships, research alliances, and
partnerships among universities.
The papers were also selected with these goals in mind. A careful
refereeing process selected papers. The number of conference participants was
limited to ensure a high quality international audience. We sought participants
who are in a position to decide on the future of doctoral education in design
within their universities. In addition, we sought a mix of participants whose
different backgrounds, positions, locations, and views would generate a broad
dialogue useful to the wider field.
In the months leading to the conference, we encouraged a vigorous email
debate on the DRS email discussion list. The debate topic was the practicebased Ph.D. offered at some UK universities. Since discussing this issue
necessarily involves many central conference themes, this debate was an
important developmental stage in preparing for conference dialogue.
In the period after the conference, it is expected that different kinds of
debate and dialogue will continue through an email discussion list dedicated
to the Ph.D. in design.
Further details on the conference and post-conference discussions will be
fmmd at the conference Web site:
http:/ /www.mailbase.ac.uk/lists/phd-design

2

Session 1
Philosophies and theories of design
The character and epistemology of a field define its parameters. Exploring these
issues will be a central issue of the next decade for doctoral education in design
and for design research. We must articulate a philosophy of design that considers
the general principles under which the phenomena of design are comprehended,
explained, and structured. Session 1 addressed the central challenges in the
philosophy of science and theory development for the field of design.

3
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Design knowledge: context,

2

content and continuity

Ken Friedman
Norwegian School of Management

Design is an interdisciplinary and integrative process constituting a
professional field and an intellectual discipline. The complex requirements of
material and immaterial production in a knowledge economy call for
philosophical inquiry and renewed theory in understanding design.
This paper examines the nature of design knowledge. Taxonomy of design
knowledge maps the continuum of issues in the field. A six-domain model
clarifies the integrative nature of design. It is a discipline drawing on (1) the
natural sciences, (2) the humanities and liberal arts, and (3) the social and
behavioral sciences. It is a field of practice and application drawing on (4)
human professions and services, (5) creative and applied arts, and (6)
technology and engineering.
The paper concludes with proposals for future development. This includes
a progressive research program and an agenda of core research issues.
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Design knowledge: context, content and continuity
Design is a broad field of making and planning disciplines. These include
industrial design, graphic design, textile design, furniture design, information
design, process design, product design, interface design, transportation
design, systems design, urban design, design leadership and design
management and well as architecture, engineering, information technology,
and computer science.
These fields focus on different subjects and objects. They have
distinct traditions, methods, and vocabularies. They involve distinct and
often different professional groups. The traditions dividing these groups
are also distinct.
Despite differences, ten challenges face all the making disciplines.
Common concerns and challenges are building bridges among design fields.
These challenges bind the making disciplines together as a common
research field.
The three performance challenges of making disciplines are that they:
1. Act on the physical world.
2. Address human needs.
3. Generate the built environment.
Changes in the larger world cause design scholars, practitioners, and students
to converge on common challenges. These challenges require frameworks of
theory and research to address problem areas and solve cases.
These problem areas involve four substantive challenges:
1. Ambiguous boundaries between artifact, structure, and process.
2. Large-scale social, economic, and industrial frames.
3.

A complex environment of needs, requirements, and constraints.

4.

Information content that often exceeds the value of physical substance.

They also involve three contextual challenges:
1.

A complex environment in which many projects or products cross the
boundaries of several organizations, stakeholder, producer, and user groups.

2. Projects or products that must meet the expectations of many
organizations, stakeholders, producers, and users.
3.

6

Different - and sometimes conflicting - demands at every level of
production, distribution, reception, and control.

Chapter 2

Design knowledge: context, content and continuity

These ten challenges require a qualitatively different approach to professional
practice than earlier times. Past environments were simpler. They made simpler
demands. Individual experience and personal development were sufficient for
depth and substance in professional practice. Experience and development are
still necessary. They are no longer sufficient. Most of today's design challenges
require analytic and synthetic planning skills that can't be developed through
practice alone.
Professional design practice today involves advanced knowledge. This
knowledge isn't a higher level of professional practice. It is a qualitatively
different form of professional practice. It is emerging in response to the
demands of the information society and the knowledge economy.
Rich new kinds of knowledge are vital if we are to meet these challenges.
Consequently, design research has become a central framework for inquiry in
design over the past decade.
At the beginning of the twenty-first century, kinds of jobs and the kinds of
work associated with them have exploded in variety, nature, and skill
requirements. At the same time, increasing numbers of jobs have moved from
the direct manipulation of physical material to the kinds of work that Reich
(1992) summed up under the rubric of symbolic analysis.
Jobs are increasingly informated in the industrial democracies. Nearly all
jobs in the complex information environment are changing in response to the
multiple stimuli of the demanding environments within which work is
performed. This has three results.
1.

Formerly distinct job categories tend to blur and mix.

2. There are now more kinds of jobs than ever before, with several hundred
thousand distinct job descriptions.
3. The built environment takes on a complex new relationship to those who
live and work in it.
Professional adaptation by rethinking the nature of design is essential to the
demands of contemporary work. Design professionals develop the artifacts,
structures, and processes that hundreds of thousands of other kinds of workers
use. The rate of change and the nature of change in other fields inevitably affect
design. This, in turn, affects how designers must think.
As an integrative discipline, design must address problems across
many ranges of complexity. All designed artifacts and processes can be
described at some point on the spectrum of complexity. Some artifacts may
be found at several such points, depending on the level of analysis. A steel
hammer, for example, is static. In manufacture and use, however, a
hammer undergoes rich and complex forms of interaction with the
surrounding environment.
7
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Design increasingly involves a full spectrum of processes that lead to the
development and use of the designed artifact. Design also moves beyond use
to after-use, and recycling. The growing need for full -spectrum product
development and concurrent design processes in industry point in this
direction. Such concepts as co-design and user-centered design engage the
designer in the flow of a constantly changing, complex environment.
Complex systems operate at what many describe as the edge of chaos.
Working at this edge requires intellectually mature and behaviorally adaptive
skills. In this context, the nature of design moves beyond the tacit craft practice
of manipulating material artifacts to the explicit professional practice of
systemic development and adaptation. In industrial practice, these skills can be
summarized by what W. Edwards Deming (1993: 94-118) terms profound
knowledge. This knowledge is comprised of "four parts, all related to each
other: appreciation for a system; knowledge about variation; theory of
knowledge; psychology" (Deming 1993: 96).
Working in the context of complexity requires more sophisticated ways of
thought than were needed in world of craft knowledge. The world of craft
knowledge moved slowly. The patterns of craft skill were essentially
reproductive. For the most part, they involved tacit knowledge, and
apprenticeship and guild effectively transmitted them (see: Friedman 1997).
Adapting to the demands o f a cornplt:x world rt:quirt:~ u~ to generate
knowledge. This knowledge must be created against the background of existing
events while looking forward to a world that does not yet exist. Nonaka and
Takeuchi (1995) describe this frame in the knowledge creation spiral. The crucial
factor in the knowledge creation spiral isn't management or making as much
as it is understanding the epistemological and ontological dimensions of
mane~ging e~nd making (None~kCl e~nd Takeuchi 1995: 70-73).
Human beings shift knowledge from one frame to another. As they do,
they embrace knowledge, enlarging it, internalizing it, transmitting it, shifting
it, giving it new context and transforming it. Humans create new knowledge by
acting on and working with knowledge. Knowledge creation requires social
context and individual contribution. To do this effectively requires effective
thinking. Here, we must address the intersection of design and philosophy as
the foundation for design theory and design research.
Design is first of all a process of thought and planning. Using the term
design as a verb or a process description noun frames design as a dynamic
process (Friedman 1993). This makes clear the ontological status of design as a
subject of philosophical inquiry.
Fuller (1969: 319) describes the design process in a two-stage model of the
design science event flow. The first stage is a subjective process of search and research.
The second is a generalizable process that moves from prototype to practice.
8
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The subjective process of search and research involves:
teleology -+ intuition -+ conception -+
apprehension -+ comprehension -+
experiment -+ feedback -+
Under generalization and objective development leading to practices, he lists:
prototyping #1 -+ prototyping #2 -+ prototyping #3 -+
production design -+ production modification -+ tooling -+
production -+ distribution -+
installation -+ maintenance -+ service -+
reinstallation -+ replacement -+
removal -+ scrapping -+ recirculation
A designer is a thinker whose job it is to move from thought to action. A
taxonomy of design knowledge domains (Friedman 1992, 1995, 1999) describes
the frames within which a designer must act. Each domain requires a broad
range of skills, knowledge, and awareness. Design involves more skill and
knowledge than one designer can provide. Most successful design solutions
require several kinds of expertise. It is necessary to use expertise without being
expert in each field. Organization theory suggests building teams or networks
to engage the talent for each problem.
Understanding the issues these domains involve and the relationships between
and among them offers a useful framework for considering design knowledge.
(See Fig.1: Domains of design knowledge, overleaf)
To work consciously with the relationships among the several domains
and areas of design knowledge requires systemic thinking. The designer is one
member of a team or network that generally involves several elements
described by the matrices implicit in the taxonomy. Here arises a difficulty.
When we speak of manufacturing today's complex industrial products, we
necessarily involve a large network of interacting systems. When the process
works well, nearly every part of the system in some way affects every other part
of the system. When parts of the system affect each other adversely, the entire
system suffers.
The failure of systemic thinking in manufacturing complex products leads
to major problems across entire industries. A good example of this is the way in
which the ascendancy of cost accounting in the automobile industry distorted the
entire manufacturing process (Halberstam 1986: 201-221).1n contrast, consider W.
Edwards Deming's approach to management, and the ways in which a systemic
overview helped the Japanese automobile industry to surpass its American and
European counterparts (Halberstam 1986: 301-320; Deming 1966, 1986, 1993;
Walton 1989, 1990; Aguayo 1990; Mann 1989; Scherkenbach 1991).
9
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Domains of Design Knowledge: a Taxonomy

Problem Solving
Interaction Method
Coachi ng
Mind mapping
R8$earch Skills
Analysis
Rhetoric
Logic
Mathematics
language
Editing
Writing
Presentation Skills
Public speaking

The Human Being
Human behavior

Information semantics
Knowledge creation
Physiology & ergonomics

Problematics

Research & methodology

Product generation

The Company
Organizational
management & behavior
Business economics
Company culture
Leadership
Administration

Small group

Future planning

Information graphics

Process management
Change management
Process skills
Company functions
Governance
Logistics
Production

Creating new products
Transforming old
products
Product regeneration
Correcting problems
Improving products
Positioning
Re-engineering
(lean production)
08$lgn
Product design
Ergonomics
Product semantics
Product graphics

Functionality

Marketing

Graphic design

Finance

Visual ergonomics
Typography
Corporate design
Behavioral design
Information design

Society
Trends
Legal issues
Media
Social economics
Communication

The World
Wo~d

trade
European Union

USA
Asia
Cross-culture Issues
Political economics

Theory Basics
Culture theory
Sociology ol
knowledge
Reception theory
History o f design
Sociology of taste
Content analysis
World history
Paradigm analysis
Models

Fig. 1: Domai11s of dcsig>~ lmowltdge
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Product Development
Methodology
Market research
Innovation research

Knowledge design
Process design
Manufacturing
Technology
Operations
Statistical quality control
Logistics
Process management

Natural Envi ronment
Ecology
Evolution
Environment
Impact
Built Environment
Cityscape
Economy
Social web
Infrastructure
Traffic
Telecommunication
Airports
Food distribution
Human ecology
Architecture
lnformated buildings
Usage
Architecture as idea
Architecture as corporete
identity
Profile arcMeclure
Interior
Furniture
Interior as corporate
identity
Psychology
Function
Social structure
The shape of work
The shape of play
The shape of private me
Installation
Philosophy ol space
Culture theory
Art ideas
Inquiry
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Systemic thinking gives perspective to the models of design offered here.
The designer is neither the entry-point nor pivot of the design process. Each
designer is the psychological center of his own perceptual process, not the
center of the design process itself. The design process has no center. It is a
network of linked events. Systemic thinking makes the nature of networked
events clear. No designer succeeds unless an entire team succeeds in meeting
its goals.
Herbert Simon defines design in terms of goals. To design, he writes, is to
"[devise] courses of action aimed at changing existing situations into preferred
ones" (Simon 1982: 129). Design, properly defined, is the entire process across
the full range of domains required for any given outcome.
The nature of design as an integrative discipline places it at the intersection
of several large fields [See figure 2]. In one regard, design is a field of thinking
and pure research. In another, it is a field of practice and applied research.
When applications are used to solve specific problems in a specific setting, it is
a field of clinical research.

Humanities and
Uberal Arts

Domain• of
Theory
Domains of
Practice
and
Application

Creative
and
Applied
Arts

Figurt 2: Modtl of tire field of drsign
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One model for the field of design is a circle of six fields. A horizon bisects the
circle into fields of theoretical study and fields of practice and application.
The triangles represent six general domains of design. Moving clockwise
from the left-most triangle, these domains are (1) natural sciences, (2) humanities
and liberal arts, (3) social and behavioral sciences, (4) human professions and
services, (5) creative and applied arts, and (6) technology and engineering.
Design may involve any or aU of these domains, in differing aspect and
proportion depending on the nature of the project at hand or the problem to be solved.
The taxonomy of design knowledge and the generic model of design raise
implications for design research. These also involve understanding the kinds of
knowledge and philosophy that form a foundation for the research act.
With the development of design as a branch of knowledge, the activity of
design must be understood as praxis, a practice. Praxis, doing, requires virtue.
Making, poiesis, requires techne, skill.
The philosophy appropriate to design may also b e a new kind of
philosophy that blurs prior dis tinctions. The knowledge economy is blurri.ng
the boundaries between product and service, material and immaterial,
hardware, and software. In this context, n early every design practice has
immaterial dimensions along with the material. In a new way, therefore, design
links teclU\e with sophia. Design is a mental process linked to physical outputs
in a world where the mental and the material are im.:reasingly interdependent
(Friedman 1998).
The issue of how design relates to the larger bodies of knowledge within
which it is placed is a philosophical question. Questions of how design affects
the larger worlds and how the larger world affects design are, in a sense,
philosophical questions.
Some specific questions on design affect design from the level of metainquiry. Issues involving the philosophy of science in relation to design and the
broader question of theory a re philosophical questions in the sense that
Hamilton defined philosophy:"- the science of things divine and human, and
the causes in which they are contained;- the science of effects by their causes;
- the science of sufficient reasons; - the science of things possible, inasmuch
as they are possible;- the science of things evidently deduced from first
principles;- the science of truths sensible and abstract;- the application of
reason to its legitimate objects; - the science of the relations of all knowledge
to the necessary ends of human reason; - the science of the original form of the
ego, or mental self;- the science of science..." (ARTFL Webster's 1913: 1077)
The common challenges that face the making disciplines form the context
of design and design research. The taxonomy and generic model of design
describe their content. Now, I will address the issue of continuity, and the
specific issue of how design is to grow in the light of design research, or, how
design research must grow to serve the changing needs and focus of design.
12
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Kristensen (1999: unpaged) raises a question of stunning importance for
design research in addressing the notion of a progressive research program.
What constitutes a progressive research program? Drawing on
Kristensen (1999: unpaged), I have identified eight characteristics of a
progressive research program.
These are:
1.

building a body of generalized knowledge,

2.

improving problem solving capacity,

3.

generalizing knowledge into new areas,

4.

identifying value creation and cost effects,

5.

explaining differences in design strategies and their risks or benefits,

6.

learning on the individual level,

7.

collective learning,

8.

meta-learning.

Four areas of design research must be considered in creating the foundation of
progressive research programs within and across the fields of design

1. Philosophy and theory of design
2.

Research methods and research practices

3. Design education
4. Design practice.
Each field involves a range of concerns.
See Fig.3: A progressive research program for design, overleaf

In 1900, David Hilbert gave a famous speech in which he outlined a progressive
research program for mathematical knowledge. In the years after Hilbert
proposed a progressive research program, mathematicians solved fundamental
theoretical and philosophical problems. They contributed to rich developments
in physics and the natural sciences. They even shaped applications that make
it possible for all of us to live a better daily life. That is what I hope for in design
research leading to new and important kinds of knowledge.
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Towards a poetics of designing

Keith Russell
University of Newcastle, Australia

This paper explores the origins of design and of designing. In the Old Testament,
of the Christian Bible, "God created the heaven and the earth" (Genesis 1: 1); in
the New Testament (according to John), in "the beginning was the Word" Oohn
1:1). One account is of the beginning of the world as a material reality; the other
account is of the birth of consciousness: one is a cosmology; the other a
phenomenology. Poetics, as the study of how things are made, can either take the
act of design or the act of designing as its chief concern. Design offers a
cosmological account: it features the coming into being of a product (something
from nothing), and, it fea tures the makers of such order out of chaos. Designing
offers a phenomenological account: it features the p rocesses of consciousness, the
negative source of knowing, and the apprehension of the theoretical.
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Aristotle and Herodotus disagree about the originary motivation or setting of
mathematics. For Herodotus it arose as a result of the regular need of the
ancient Egyptians to re-determine their boundaries following the annual Nile
floods. For Aristotle it arose as a consequence of the establishing of a leisured
and priestly class. The fact that "Egyptian geometers sometimes were referred
to as 'rope-stretchers' (or surveyors)" (Boyer 1991: 6) supports each view. As
does the origin of the word "line" which comes from the first precise thread of
the Mediterranean world: linen. The ability to make a straight line, accurately,
allows for the building of regular masonry and for the reflection on the possible
existence of pure lines that are without any distortion. The use of geometry
points towards origins of need and origins of leisure or reflection. That is,
once something is known it becomes open to use; secrecy is the only defence
against appropriation.
This primary division persists in the anthropology and practice of design.
Driven by failure, the Egyptians were faced with either abstracting the essential
features of their division of lands or re-arguing the allocation of lands on a
regular basis. Solving this problem through a system of geometry amounts to
a primary act of design (problem- solution). Reflecting on this problem and its
abstract solution amounts to a primary act of designing (problem- solution problem). This distinction is made evident in Plato's Meno where Socrates
introduces the Pythagorean triangle by way of a problem related to doubling
the area of a square. In terms of primary design (problem - solution) the
problem is already solved: Socrates and Meno both know the answer because
they have been to school (they are leisured). The slave however is ignorant of
the answer because he has not been to school (he is not leisured). In drawing
the slave's attention to the problem, Socrates is able to educate the slave and
introduce him to the world of designing where solutions pose further problems
that arise out of the solution and point beyond the problem to the origins of
problems and problem-solving.
In posing further problems, design solutions can be looked at as instances
of either design or designing. That is, given the outcome of a design process, we
may eitl1er focus on the solution as the ground for further designs (as if the goal
of design was always a solution) or, we may focus on the solution as the ground
for further designing (as if the goal was always the replication of the process).
In the case of the ground for further design we have this eloquent account
offered by Simon:
"Fulfillment of purpose or adaptation to a goal involves a relation
among three terms: the purpose o r goal, the character of the
artifact, and the environment in which the artifact performs. When
we think of a dock, for example, in terms of purpose we may use
18
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the child's definition: "a clock is to tell time". When we focus our
attention on the clock itself, we may describe it in terms of
arrangements of gears and the application of the forces of springs
or gravity operating on a weight or pendulum.
But we may also consider clocks in relation to the environment in
which they are to be used. Sundials perform as clocks in sunny
climates - they are more useful in Phoenix than in Boston and of no
use at all during the Arctic winter. Devising a clock that would tell
time on a rolling and pitching ship, with sufficient accuracy to
determine longitude, was one of the great adventures of
eighteenth-century science and technology. To perform in this
difficult environment, the clock had to be endowed with many
delicate properties, some of them largely or totally irrelevant to the
performance of a landlubber's clock." (Simon 1966: 5-6)
Daring to ask "what is a clock" (and subsequently, "what is time") would take
us away from the infinite series of modifications that suit environments, styles
that suit users, and types that suit functions; it would take us back to the
questions of designing where the revisions are open to being total: daring to ask
would take us back to the originary. Take this example of designing, which is
typical of the Aussie spirit:
"We were camped three miles outside Bethlehem in March 1918,
and gave the troops leave to visit the city. By 11 a.m. an irate staff
officer had hurried out to tell us our troops were playing up.
Immediately we rode in to see what it was all about. Along the
road we passed several men in various stages of inebriety, but
when we reached the scene of the trouble - the Church of the
Nativity - we found the troops had been sold the local brew of
"Arack", a potent drink that acted quickly. To relieve them of
"backsheesh" the men had been encouraged to go over to the
church and several were shown into the Grotto of the Manger.
There one viewed, through an alcoholic haze, what was explained
as the light of the manger that had been burning for a thousand
years. He said, "Well, it's bloody well time it was out," and out it
went. Simultaneously, a secret bell chain had been found by
another. That tolled, plus the extinction of the lamp, caused alarm
and consternation and fear of the end of the world amongst the
congregation." (Hall1988: 308-9)
Re-disclosing the light, in the face of the light, here requires that the light be first
put out. Ringing the bell announces that continuity has been broken. Now
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broken, the end is in view. Also in view is the origin. Through turning out the
light in the Grotto of the Manger, the Australian soldiers re-announce origin as
the central theme of culture (female); they also re-announce the sense of ending
or closure as the central theme of social power (male).ln these gestures, the two
Aussies re-announce the origins of theory as the showing of that which can only
be shown.
Mostly, origins are sought in the innocence of regeneration rather than in
the negativity of closing. Nativity is generally a pleasant and warm thing
typified by sobriety and correct behaviour. A non-Iarrikin example, also an
Aussie example, from David Malouf, helps remind us of the pervasive nature
of origins and the deeper philosophical questions that surround the process of
designing:
"Memory plays strange tricks on us. The house I lived in as child
is no longer there....
First houses are the grounds of our first experience. Crawling
about at floor level, room by room, we discover laws that we will
apply later to the world at large; and who is to say if our notions
of space and dimension are not determined for all time by what we
encounter there, in the particular relationship of living-rooms to
attic and cellar (or in my case under-the-house), of inner rooms to
the verandahs that are open boundaries?" (Malouf 1985: 3, 8-9)
The word "science" has, in its origins, this sense of grounding knowledge
through discrimination. Chambers Dictionary of Etymology offers the following
account: Latin "scire to know, perhaps originally meaning to separate, divide,
related to scindere -to cut, split"(Barnhart 1988). Discriminating room from
room, we found house and home as the location of a primary science based on
separating one room from another, dividing inside from outside and cutting off
or splitting our world of this space and this time from the world of other space
and other time: the world of our neighbours. Crucial to this re-determination
in the adult imagination is memory. However, memory, looked at simply as a
passive repository of facts, is fundamentally faulty. Malouf, in acknowledging
that memory, in its passivity, is inadequate as an account of origin, has to reinvent origin through the active imagination in its hypothetical form: "who is
to say if". This re-invention (to come upon again) requires that the adult reapproach origin from a doubled theoretical perspective. Not only must origin
be shown (theory) but it must be shown as the showing of the shown (meta theory).
This first kind of theory we have come to see simply as "showing"; the
second kind we have come to see as "showing and telling". The second kind of
theory opens up cognition to its own reflection and it opens up knowledge to
the possibility of deeper or more universal accOtmts of knowledge based on the
primary act of knowing. This shift from a personal p henomenological account
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of direct perception to a universal (or categorical) account is underwritten in
Japanese views of time and space. In these Japanese categories we can re-see the
concept of clock beyond the endless range of material clocks that present
themselves to design:
"The comprehension of space-time is a deep secret. Space-time is
in some sense our sensorial clothing. All our actions, all our
perceptions and thoughts are tributaries of space-time. The
Japanese define time by a single word: ma. Ma designates a space
or an interval between two things. The secret of secrets in the
struggle between two adversaries resides in the true perception of
the interval between them, or the mahai. Mahai is at once perception
and strategy, tactics and rhythm, mahai is comparable with a living
field in which all the faculties of being are awakened to their
highest d egree. The field is both extremely precise and as
undefinable as a wave." (Random 1987: 145)
When time is defined in terms of space, and space is d efined in terms of time
we are able to apprehend an entirely different type of dock as the experience
register of our comprehension of time-space and space-time. Building such
clocks requires a deep and sustained acquaintances with origin:

"In the famous Ryoan-ji garden in a Zen temple at Kyoto there are
15 rocks. But no matter where you stand to look at them, there is
always one that is hidden. At a given moment, the fifteenth rock
becomes visible, while another vanishes.
This is an illustration of the whole working of reality. That which
seems continuous is also discontinuous. All that is of space is also
of time. But the two are, and are not, both at the same time. Space
and time exist, but they are also relative to our scales of
measurement and our perception." (Random 1987: 151)
Measuring the tick and the tock of sidereal time we have grown familiar with
the view of Herodotus that designs are the evidence of themselves as solutions
to problems. We need not confront the origins of our understanding of time and
space, as features of consciousness, in order to read from our most excellent
device, the clock. This collapse of knowing into an object is announced inside
the history of the word "clock" rather than in the history of clocks as particular
instrumental achievements to answer particular environments and
measurement needs.
"Clock" has its origin in the Latin clocca meaning bell. It also points back
to "Greek klossein to cluck, Old Slavic ldokotati to cluck, cackle, and Old English
hliehlum to LAUGH" (Barnhart 1988). The laughing Aussies, ringing the bell, in
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the Church of the Nativity, re-announce the birth of time, in space, just as the
cock, crowing at dawn, announces the re-birth of day. Such is the world of desigrung.
And then, the slide from "dock" to "watch" announces the s hift from
knowing as an active reflexive e xperience to knowledge as a pre-ordered and
recorded event on which we must wait as a servant must wait. In the terms of
Herodotus, as good Egyptians, having predicted our floods, and having
devised our solutions to the re-alignment of our gardens, we sit back and watch
the magnificent world of our design. In terms of Aristotle, our moment of
leisure, in the garden, allows the state of mind in which we can re-apprehend
origin and re-experience theory as that kind of knowing that arises only in
showing (as o pposed, here, to watching). That is, in our leisure, in the garden
of our making, we are enabled to a pprehend apprehension: we, the taken hold
of, are able to take hold of our being taken hold of; we the taken hold of are able
to comprehend our being. Such a way, of leisure, is the ground of our being
aware of our being; the other way leads to many objects.
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In this paper we will argue that design is a distinct tradition of inquiry and
action and that one of the seminal foundations of that tradition is the concept
of service. This is done by discussing the nature of the service relationship and
what distinguishes it from other types of relationships found in art and science.
We also discuss the diversity and complexity of potential design relationships
and roles and how these relationships are formed in the process of contracting.
The paper ends with some concluding remarks on what an understanding of
design based on being in service means in practice and especially in education.
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Design as being in service
The concept of service
Design is quite different from other traditions of inquiry and action in that
service is the defining element of distinction among design relationships.
Design is by definition a service relationship and design activity is animated
through systemic relationships between those being served such as clients and
those in service, the designers. Design is about service on behalfof the other. This
is not obvious when observing the behavior of typical designers neither is it
sufficiently dealt with in the contemporary writings on design.
Being in service does not mean being a servant or subservient. It does not
mean acting as an expert or a mere facilitator on behalf of someone else's needs.
On the other hand service does not exclude self-expression by the designers or
others. It just means that self-expression is not dominant as in the traditions of
science and art. Service is also different from many other relationships by being
not defined as a producer-consumer relationship.
Service is not about helping people create what they already know they
want. The success of the design process can be best determined when those
being served experience the surprise of self recognition between what emerges
from a design process and their original expression of that which they dimly
perceived as desirable in the beginning (their desiderata). The designer's role,
when in service, is to mid-wife what could not have been imagined fully from
the beginning by either client or designer but which results in the intended
expected unexpected yet 'familiar' outcome. To contract with a designer has this
double intention of both wanting the expected and desired outcome but also to
be surprised with the unexpected that still is recognizable as something that is
in resonance with the familiar and desired. The client will, if the design is done
in service of the client, understand that the outcome is something new but at the
same time something fitting the particular situation.
A service relationship is a distinct, complex, systemic relationship with a
particular focus on the dimensions of responsibility, accountability, and intention
that are embedded in the relationship. Designed artifacts, concrete or conceptual,
only have value and meaning because of this intentional service relationship. It is
through the presence of a service relationship that change and the consequences of
change can come to have meaning and give meaning to individual and collective
lives. To a designer, a service relationship is the basic 'cause' of design. To be in
service creates the challenge of designing something desired but not yet fully
formed in the imagination of the client or others being served.
There is an important distinction between finding meaning in things that
happen and making meaning by causing things to happen. One is reactive and
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adaptive and one is proactive and intentional. To be in service is to be proactive.
It means that the designer cannot wait for things to happen as wished for by the
client. The client does not fully know what is concre tely desired in the
beginning. They are only aware that something is pressing for expression. This
expressing of desiderata may be masked by feelings of discomfort for those
who lack a critical self-awareness. In this case designers must help bring to the
surface a clearer articulation of desiderata as a positive, proactive impulse in
distinction to the more common repulse of negative feelings concerning
contexts and situations in life.
A designer 'makes' meaning by creatively designing in a manner of
empathy that draws on the preformed desires of those being served. To be
proactive and intentional is not to ask a client what fully formed outcome is to
be designed for but, through designerly communication with the client, to
discern the intentions of vaguely cloaked desider ata as of yet not fully
recognized by them. To b e in service means to build on these gossamer findings
of purpose, to surpass them and to concretely conceptualize them in such a way
that surpasses the knowledge and imagination of those being served while fully
representing their authentic self-interests.
The presence of the binding relationship of service in design contributes
to the clear distinction between the tradition of design and those of art or
science. Science and art are essentially traditions that are in the best sense 'selfserving'. Scientists are motivated by their own curiosity and pursue their
passion for knowing in order to satisfy their own curiosity objectively. Their gift
is knowledge that may be of use somehow and sometime in human affairs.
Artists express their passions, feelings and understandings of the world out of
their own need for self-expression. Their gift is when these insights are shared
with audiences who can then make what they will of these personal glimpses
into the human condition. The designer is instead not 'self-serving' but 'otherserving'. It is of course possible for a designer to choose themselves as the client,
the one to be served, but that is a special case.
Service that is not servitude treats the other as an equal. This does not
mean the same as being similar, as in categories of social science, or equivalent,
as in egalitarianism, but equal in terms of the right to have anyone's desiderata
become the seed for purposeful change. Service is distinct from helping which,
by its very nature, creates a unilateral relationship. In this type of relationship
all power and resources reside in a dominant role, leaving the other a position
of being help less and indebted:
"Serving is different from helping. Helping is based on inequality; it
is not a relationship between equals .... Service is a relationship
between equals.... Helping incurs debt. When you help someone they
owe you one. But serving, like healing is mutual. There is no debt."
(Remen, 1996)
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Therefore, service is very different from relationships based on inequality where
the other is to be treated as helpless or unable to attend to their own selfinterests. The latter type of relationship is one of the more popular and selfreinforcing types of contracting relationships in contemporary times.
Nonprofits, governmental agencies and NGO's spend millions of dollars on
behalf of the helpless, sick, unlucky or tragedy struck. In many instances this
is necessary since there are no good alternatives within easy reach and there
seems to be more than sufficient justification for an urgent unilaterally triaged
intervention into the lives of others.
But as a consequence, philanthropy and related approaches of doing good
have formed a too well worn and habitual path to the formation of relationships
of inequity that prevent service relationships from forming when possible and
where appropriate. Those who have the power and resources to define norms
often treat people who are just different in cultural, social or economic
appearances as needy or helpless. This is also true for those who find
themselves in unhappy circumstances that are the systemic consequence of
influences unaffected by well meaning localized fixes.
Benefactors spend a great deal of their money and influence in these
pseudo-contract relationships. As a result there is a symbiotic relationship
between the spenders and the providers. Often the providers need the helpless
and powerless upon which to build a deeper sense of purpose and meaning in
their own lives. In other cases the helpless are there to be taken care of in order
that the provider's status of power and success can be legitimized or justified
in social contexts.
The spenders need the clear and urgent call-to-arms to mask the more
difficult and challenging job of dealing with the human condition in all of its
complexity and potential including dealing with any other human as an equal
in diversity. Everyone feels rewarded at some level in this type of relationship.
Important values such as caring and love can form the basis of the best of these
relationships. However this is at the expense of many other important human
values including those that support dignity, equity, creativity and individuality.
Interestingly, even if service is a defining characteristic of design, some
design professions are in fact not, a priori, framed within the design service
tradition. Architecture for instance can be approached from the science or art
tradition and not forfeit its character as architecture from the perspective of
practitioners and patrons. In fact architecture is often referred to as a midpoint
between art and science as if these two traditions were extreme poles on some
continuum. Information systems design is also thought of as a mix of 'hard'
science and art. Instead of seeing these professions as being somewhere
between science and art they should be recognized as professions in the
tradition of design. Design as a tradition is not situated between art and science
- it is its own tradition, with one characteristic being the service relationship.
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Whether or not architecture, information systems design or any other
historically determined design profession is to be approached from a design
tradition is an entirely intentional choice. The consequences of this choice
however are significant to the praxis of the profession. This is maybe most
visible in the way these fields have developed their traditions of education.
Education in art is commonly radically different from science education. The
values upon which education is built and the forms within which it is
structured differs a lot. If design is to be taken as its own tradition then design
should foster its own tradition of education based on the fact that to design is
to be in service.

Communication
Design communication assumes immense importance in support of the service
function. The service tradition is about listening and helping people to express
what will help them live fuller lives and become more fully human. Design, as
a tradition of service, may be inclusive of rhetoric and persuasion as is true of
science and art, but that is not its essential nature. Service is not in the realm of
rhetoric. It is not a process of convincing people of needs or desires they have
not authored. Selling, in the tradition of commodities and customers, is not as
seminal to the design process from the perspective of those being served
because it is their own intentionality that triggers the design process from the
very beginning with an acknowledgment of their desiderata.
The service relationship brings everyone involved along at the same pace
in the same place and does not depend on selling outcomes as much as it does
communicating progress. Design is a form of democracy. Not the arithmetic
democracy of majority rule or the representative democracy of elected political
bodies but the democracy of self-determination through interrelationships of
service. Design as a service tradition is the kind of democracy that can embrace
the growing diversity and complexity of human interests in today's world.
Being in service as a designer demands a heightened and refined ability to
'listen'. To hear to what is pressing for expression as much as what is being
expressed. It is important to utilize notitia in this task (Hillman 1992). Notitia
consists of an act of attention that is complete and uncompromising, that senses
every nuance, that can bring into focus details and patterns of connection that
elude more passive encounters with real world situations. Notitia allows a
relationship of true empathy to form between the server and served.
Design communication is at the heart of any successful design process. It
is a complex process that is multi-dimensional and multi-phased. As a process,
design communication moves from the initial phase of building trust (through
conversation) to one of finding common ground through dialog (through logic)
in shared understanding. The process must then move to the creation of an
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uncommon understanding through 'diathenic graphologue' (letting an imagined
thing be seen through its image) which then secures common acceptance of a
new understanding thus paving the way for the collaborative realization of a
newly designed whole. These three phases of the process constitute design
communication and form the capacity of service in design.

Design Relationships
Service is an interrelationship among individuals who are not only different in
character and biology but who are intentionally diverse in their roles played out
in any particular design project. Unlike the majority of group process theories
and models of collective activity, service is not an egalitarian relationship or a
hierarchical relationship. These are problem-focused relationships. Design is
instead an inclusive activity consisting of a composition offormalized roles around
the idea of service. This integrative principle guides the formation of design
teams and the complex web of relationships with others who are, in one way
or another, a part of any design p rocess. The composition of roles is always
unique. In any design situation this composition has to be considered in the
earliest stages of the design process.
In a service relationship the designer is responsible to more than the client
assuming accountability for others who will be affected by any particular

design activity as well. This includes stakeholders, stockholders, decisionmakers, producers or makers, end users, customers, and surrogate clients. In
addition an even more comprehensive and systemic inclusiveness ought to
include future generations and the natural environment.
Service relationships are more diverse and comprehensive than the
singular relationship between clients and designers. It is inclusive of other
essential designerly roles and relationships (see Fig. 1). The different forms of
relationship among design roles as presented below are not exclusive of each
other. The relationships among any particular set of roles in any particular
situation can be compound ones consisting of several different types. In some
cases it may be appropriate to treat a set of relationships as one-dimensional but
this is a matter of intentional choice.
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The relationships among the roles are defined by the intentional choices made
for each particular design situation in accord with the design purpose of those
served in that unique situation (see Fig. 2). These compositions of relationships
have to be designed.
The choices of which roles are relevant to the design situations are
determined in the contracting process. Determining which roles ought to be
brought up for consideration is the responsibility of the designers in
collaboration with those being served since the relevance of many roles may not
be immediately apparent to everyone involved. The relationships are uniquely
defined by the quality of an interrelationship as well. Building on some of the
basic work of Erick Jantsch as influenced by Martin Buber and others Oantsch
1975), concepts and design adaptations of qualities of relationship found in "lit" and "!-Thou" can be usefully modified and expanded. Many other qualities
of relationships can be defined which might include ''I-us", "we-other" and
"we-they" for example. Other combinations and permutations are obvious and
appropriate d epending on a particular design situation.
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Contracting
Service should be understood as the full partnership between those being
served and a designer, working in a conspiracy (i.e. breathing together) forming
a tensional but collaborative social system. Formal and informal agreements or
contracts govern these roles and their relationships. In any contractual
relationship there is need for a clear understanding of agency based on
agreement and consent as to the intention of the contract. There are many types
of contract intentions that are categorically different from one another. Only one
is a service contract. For example there are four basic types of contracts based on
intentionality that include a science, a helping, an art and a service approach
(see Fig. 3). The service type of contract is the primary contract in design
although aspects of the other types may be appropriate in different proportions
at particular times.
fixing

assisting
p.1tronizing

• h elping

3
describing

perSuading
influencing

expl<tining

4 • art

• Science2
predicting

manipulating

controling

proselytizing

1.

• serv1ce
serving

"conspiring"
emp:Hhizing

Fig. 3: Contract inttntions
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An important consideration is that the desire for intentional change often
prompts one of the other three type of contracts to be formed by default rather
than by intention, when, in fact, the service contract is the most appropriate. For
instance, if action needs to be taken in consideration of a certain situation, a
science approach, that consists of describing, explaining, predicting and
controlling, is not the kind of approach that supports making design judgments.
Science provides descriptions and explanations but does not provide a basis for
overall judgments in situations where knowledge and information are not
complete, which is always the case in design.
The intentional relationships of serving, empathizing and 'conspiring'
form the binding forces of a design team; a composition of diverse design roles
distinctly different but equitable in character. Because of this those in the role
of client experience change motivated out of their own desiderata or desires
rather than being changed by someone else's presupposed understanding of
what is best for them on the assumption of inequity in capacity.
The notion of conspiracy in this domain implies a level of integration
between diverse people who are also serving in diverse roles within the design
process that transcends mere management of group process. This notion is
similar to the concept of 'flow' in the creative process as presented by
Csikszentrnihalyi (1990) where normal divisions and distinctions of everyday
activity blend into a seamless experience of intentionality. This symbiotic
relationship is possible only if there is an exchange of empathy. Empathy in the
case of a design situation is the ability to 'be' as the other while remaining a
whole self. These states of alignment are given direction through emerging
understandings of desiderata during the process of serving.
A designer needs to know about dramatically different quali ties of
contracts. These differences must also be clear in the mind of the client so that
the expectations are aligned with the designers understanding.
From within the service intention some contracts will be legal documents
following prescribed laws and procedures while others will be implied
contracts. These latter contracts will be formed with those who cannot, for
whatever reasons, enter into a formal, face-to-face contracting process such as
children, future generations, those who are in ill health or handicapped by
external circumstances. These contracts need to be built on alternative
conceptual principles of agency that are made explicit. This difference between
these two types of contracting can be understood as the difference between legal
contracting and value contracting.
A designer needs the ability to form intentional service contracts. This
ability must be based on knowledge of possible relationships in the particular
design situation and on willingness for empathy and conspiracy. The first step
is to acknowledge the complexity of how being in service becomes realized in
the form of contracts of relationships. The next step is to understand how this
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process of contracting is an intentional process of composition. The way
empathy and conspiracy can lead to a situation where contracts are formed,
relationships are built, is always unique and has to be cared for guided by
notitia and communication.

. Conclusions: What this means for design education
Many academic challenges arise when design teaching and learning are asked
to be inclusive of the concept of service. There are many pedagogical
consequences that flow from the idea of design as service to 'other'. Design
skills and methods, including research, grounded in technical rationality remain
important to any process of design education but there are some important
additions. This is due to the fundamental difference among the types of
knowledge where the outcome is an externalized artifact (concrete or
conceptual) or a process as an end in itself and the type of knowledge that
evokes the right kind of outcome for the right people, at the right time, in the
right place, for the right reasons, in the right measure.
Design learning is as dependent on experiential learning as it is on
received objectified learning. Experiential learning in this case includes learning
that which can only be learned through practice, learning how to make design
judgments by making design judgments and by appreciative reflection on
authentic life experiences. Design learning includes the development of design
character as much as the mastery of design methods, techniques and information.
One of the fundamental capacities that must be engendered through
design learning is the embodied ability to think systemically. Service is
dependent on the formation and animation of multiple kinds of relationships
in a variety of social compositions. Systems thinking is more than mere
possessions of tools and means based on systems science. It is more than the
imposition of systems models or templates over complex design situations. It
is a matter of character and intellect that defaults to synthetic apprehension of
situations as quickly as one is drawn to analysis. This systemic understanding
begins with the ability to recognize or impose patterns which then form the
basis for the more comprehensive p rocess of composition, the creation of
unified wh oles that exhibit emergent qualities entirely distinct from the
qualities of any constituent parts or summation of parts. Learning how to think
and act from the perspective of composition requires a form of fusion learning
as distinct from categorical learning or contextual learning.
Because of the prominence of systemic relationships there is the need to
acquire an enhanced capacity for design communication inclusive of cognitive
art but transcendent of it as well. The kinds of communication skills needed in
support of service relationships are both technical and social. The social skills
required include notitia, empathy, leadership, and championship (i.e. the
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ability to make a case for design processes and thinking among those without
exp erience in design). This expanded palette of conununication abilities forms
the basis for successful design contracting that is more comprehensive and
inclusive than the narrowly defined realm of legal contracts. It also forms the
basis for a type of democracy that is exemplified by service through design.
Learning how to work with and for (i.e. on behalf of) people requires
contexts for learning which depend on collaborative relationships composed of
diverse roles. For example this means there must be something more to group
learning contexts than teams of learners formed from individuals embedded in
the same role (e.g. design students collectively working on a design project).
Learning in this case needs to be in an environment of complexity and diversity
from which experience arises and, in disciplined reflection, leads to
understanding of and capacity for design as a service based activity.
The skills and capacities listed so far require additional approaches to
design learning and teaching that are different from the traditional curriculum
of academic design programs. These are not to be implemented to the exclusion
of curriculum norms that have been time tested. These new ideas about design
and design learning in the context of service must be supported in part by
traditional pedagogical means. The challenge of course is to not limit the means
and methods of design learning to just learning about service in design but to
learn through the experiencing of service in design as well.
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As point of departure this paper postulates that the problem of advancing in
doctoral education in design and design research is less a problem of
epistemology (see Clive Dilnot's contribution to the Doctoral Education in
Design Conference in Columbus, Ohio, October 1998: The Science of Uncertainty:
The Potential Contribution of Design to Knowledge) and thus cog11itive meaning, but
instead of ontology or existential meaning.
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Design and existential meaning
I basically underwrite the principle that doctoral education in design and design
research will have to answer the question of how a specific research subject relates
to the world of theory and knowledge (epistemology), but it above all needs to be
based on a statement of what the world must be like (ontologt;) in order for us to
have knowledge of it. Because the researcher approaches the world (being in the
world) with a set of ideas, an ontological framework, he or she specifies a set of
questions (epistemology) tha t are then examined (methodology, analysis) in
specific ways. In o ther words in every research there is always an ontological
perspective which sees or encapsulates (our being in) the world in a specific sense
and there is an epistemological position which suggests that knowledge or
evidence of the world can be generated by observing, participating or
interpreting certain sources. The conventional view used to be that 'things' exist
in the material and natural world; that their material or natural characteristics are
what determines or constitutes them; and that they have a perfectly c!P.ar
meaning, outside of how they are represented. But since the 'cultural turn' in the
human and social sciences, meaning is thought to be produced - constructedrather than to be simply 'found'. These are, of course, two different ontological
perspectives. When we ask the question "What sort of thing is a ...?" we have an
ontological question. It concerns 'being' and 'reason' and applies to any theory

in being one thing rather than another or what is involved in 'being' at all.
Ontology seems to be a difficult concept, because the nature and essence of things
seems so fundamental and obvious that it can be hard to see that it is possible to
have an ontological perspective, since this suggests that there may be different
versions of the nature and essence of things. Yet it is only once it is recognised that
alternative ontological perspectives might tell different stories that a researcher
can begin to see their own ontological view of the world as a position which should
be established and understood, rather than an obvious and universal truth which can
be taken for granted.
Research into the world of designed objects will tend to question the
traditional ontological foundation o f knowledge formation, because of the
aesthetic judgement involved in subjects experiencing objects. Design research
may have focussed too much on engineering and positivism in general to be
aware of the present repositioning of the object in the social sciences. Objects in
our present condition of socie ty are increasingly part of flows - flows of
information, of images, of money, of goods and of people that are increasingly
connected and that circulate ever faster. There is also less and less difference
between the nature of these fl ows: from those of objects (goods) to those of
subjects (people). Hence taxis, originally meant for people now also transport
meals as pizza-taxi and companies such as Federal Express or United Parcel
Service each have just for shipping packages and express letters over 500
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aeroplanes - more than the largest European airline British Airways has for
passengers. The flows of images that represent objects are signs, no longer
symbols and therefore their meaning is increasingly aesthetic, not cognitive.
The object therefore takes on a new dimension, no longer being able to be
subsumed as a particular by a universal and knowing subject. The particular
object now has to be judged as aesthetic experience, as part of an event, by a
subject as singular, no longer universal. As subjects become singular and
experiencing, a shift from epistemology (universal knowledge) to ontology
(existential meaning) is entailed. The epistemological subject knows things
according to the categories of classical logic, while the experiencing subject
knows things in terms of the ontological structures proper to things themselves.
The subject is no longer 'above the world' in a hierarchical sense of subjectobject relation with things in the world, but is now in the world, situated in the
world 'among' objects. Subjects no longer know objects- they now experience
them. As a consequence the (designed) object gains vastly in status. It comes to
take on ontological structure - a structure of meaning. A meaning that is not
reduced to epistemological and utilitarian functions, but that allows the object
to be invested with affect, desire, care, to be lived by and lived with (Lash 1999).
The world of man-made things provides a material environment as the
context in which social interaction takes place. Material culture introduces the
insight that material objects are meaningful and make up a substantial part of
the context of our social lives. In fact much more of our daily lives is spent
interacting with material objects than interacting with other people. These manmade things are appropriated into our culture in such a way that they represent
the social relations of culture and carry values, ideas and emotions.
Archaeology and anthropology have taught us that material culture provides
evidence of the distinctive form of a society and thus of the interactions of
people, because social relations are embodied in objects. Objects actually
mediate in social activities and provide the material environment of those
activities. In turn our material environment is not a natural given, but is itself
a social construction and thus feeds back on social forms, activities and
interaction. Lately a new insight has developed in the social sciences, namely
that all objects are social agents as they extend human action and mediate
meanings between humans. They no longer just denote relationships, but also
participate actively in relationships. A redefinition of the artefact is at stake.
" ...we have to follow the things themselves, for their meanings are
insaibed in their forms, their uses, their trajectories." (Appadurai, 1986)
The complexity of many objects and the process of their appropriation by
subjects, their capacity for many different uses and their production by many
different intentions means that they cannot be reduced to a single function or
an aesthetic. (Dant 1999).
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Appropriation and Embedding
"The process of cultural appropriation of material things is not
reducible either to production or consumption but is to do with a
series of types of interactions between people and objects. These
interactions with things - touching, making, looking at, talking and
reading about, using, storing, maintaining, remaking and so on are social in that they are learnt and shared within culture. Material
objects are physically formed within a culture but are also socially
constructed in the ways that they are fitted into routine, everyday
practices and ways of life. Culture is embedded and disembedded
throughout the life of the object while the processes of production
and consumption are organised around economic exchange....
The embedding was achieved by particular ideas, imagination,
technology and practical skills in manufacture and the object
makes certain demands on the user. Its use is not simply a 'using
up' of the 'good' but a releasing of what has been embedded. It is
not a consumption so much as a reproduction. The process of
embedding and disembedding culture through using and living
with things I shall call appropriation." (Dant 1999)
Material culture is thus the object-based aspect o f the study of embedded
culture and is fundamentally a quest for mind, for belief, for intentions in which
the aesthetic aspects are more significant than the utilitarian. All products of
creative human activity reveal a certain intention (Prown 1982). Different
observers may interpret that intention in different ways, but the designer had
a specifi c purpose in mind. Every artefact is the product of human
intentionality. That intentionality itself is conditioned not only by a social
environment, but also by the existence of previous objects.

Consumption Theory
The area of production has been the key generative arena for the emergence of
the dominant social relations in the theory of contemporary societies- people's
relation in the process of work (worker, employee, manager, industrialist) was
said to have marked their behaviour. This has led to a failure to observe the actual

changes which have taken place over the last century in the balance of influence between
the two forms of people's interactions with goods, i.e. between production (and
thus design) and consumption. The quantitative rise in the industrial
production and mass distribution of material goods over the past century has
led to a growth of material culture to the point, where material culture based on
object form is now the wlture of our contemporary society and dominates the
relationship between people and goods (things, products or objects).
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For Slater (1997) this is explained as following:
" .... modernity has introduced a massive objectivity into the world
in two senses. Firstly, more things are produced; secondly, more of
social life is produced in a thing-like form. The central issue is how,
under modem social conditions, do we relate to things and the
thing-like nature of much of social life. We can therefor define the
very idea of 'consumption' in exactly the same terms, as a question
of object relations: consumption is a question of how human and
social subjects with needs relate to things in the world, which
might satisfy them (including material and symbolic goods,
services, experiences).
To think about modern consumption in terms of the relation
between subjects and objects connects it to the central
philosophical preoccupations of modern western thought. The
philosophical concern with the subject-object relation points to
sociological propositions about modem subjectivity and the social
structure of society.... " (Slater 1997, 100-101).
A general perspective of the relationship between people and things belongs,
however, to a larger set of ideas about the nature of society and the processes
generally falling into the category of 'culture', and therefore entails wider
philosophical questions. In Material Culture and Mass Consumption Daniel Miller
d evelops a theory of culture concerned with the relationship between the
human subject and the external world based on philosophical studies of the
subject-object duality and its resolution in a dynamic process of becoming.
Within this theory of culture an approach to material culture as a particular
form of such externalisation and to modem mass consumption as the dominant
context through which we relate to goods is derived. (Miller 1987).

Hegel and the Subject-Object Duality
"The entire problematic of subjects and objects in modem western
thought is conventionally, if crudely, traced to Descartes' 'cogito',
which sees the world in terms of, on the one hand, human subjects
(a mind or consciousness which thinks, knows, believes and
ascribes meanings and values to the world) and, on the other hand,
objects (the world seen as 'matter in motion', as a collection of
things which interact, which can be observed and grasped in the
form of facts, but which are in and of themselves devoid of
subjectivity, of mind or spirit, of m eaning or essence).
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Having thus split meaningful subject from meaningless object, how
do humans assimilate the world of objects into their subjective
experience? This idea of assimilation is very general indeed and
incorporates many different kinds of relations between subjects
and objects. Pre-eminently, western philosophy has been
preoccupied with the assimilation of objects into subjective
experience through a relation of 'knowledge'. How can human
subjects know the world of objects how can they assimilate it
intellectually, and how can they know that their knowledge is
valid? "(Slater 1997, 101).
Both Miller and Slater mention Hegel's Phenomenology of Spirit first published
in 1807 as offering a way out of this dilemma.
'The profoundly influential insight of Hegel who solidified this
train of thought, is that the relation between subject and object is
in reality dialectical and interrelated, not external and mechanical.
It is a relationship or process of mutual constitution of subject by
object and object by subject. Human subjects actively engage with
the object world, transforming, moulding and creating it through
their intellectual and practical efforts. In working on the world,
individuals and societie~ recreate it in relation to their needs and
projects. Their needs - their subjectivity, their meanings for the
world - are thus 'objectivated', take material form, in the objects
they produce." (Slater 1997, 102-3)
The object world is human subjectivity made manifest by remaking the world
in its own lights, but in contrast to non-dialectical, positivistic views the world
works back on subjects. In transforming the world we also transform ourselves.
The world we have made is indeed objective and becomes the new
environment in which we live, by which our subjective experiences are formed
and in which we define and refine our needs, desires, projects and plans, but
also one that determines them as subjects. (Slater 1997).
In this tradition of dialectical thought, consumption cannot be reduced to
'subjects using objects', because the two are not independent but integrally
linked, whether people are aware of it or not. The world of things is really culture
in its objective form, it is the form that humans have given the world through their
mental and material practices; at the same time, human needs themselves evolve
and take shape through the kinds of things, objects, goods available (Slater 1997).
If the Hegelian concept of subjects creating objects that they become aware and
conscious of is extended to society, then the production of goods is a continual
process of societal self-creation and re-appropriation through which the historical
production of culture proceeds. Thus Miller concludes:
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"Mass goods represent culture, n ot because they are merely there
as the environment within which we operate, but because they are
an integral part of that process of objectification by which we create
ourselves as an indus trial society: our identities, our social
affiliations, our lived everyday practices. The authenticity of
artefacts as culture derives, not from their relationship to some
historical style or manufacturing process.... but rather from their
active participation in a process of social self-creation in which they
are directly constitutive of our unders tanding of ourselves and
others." (Miller 1987: 215)
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Design as a broadly-based discipline suffers mightily from philosophical
ambiguity. The question, "What is design?", is asked so often it ought to have
long ago sparked the same serious effort that has built foundations for other
disciplines. Design is not science, and it is not art - or a branch of any other
discipline. That we have tried (and continue to try) to fit it into other disciplines
only underlines our own failings of understanding.
This presentation will examine the philosophical foundations of various
disciplines with a view to establishing structure, differences and points for
comparison. Design will then be examined comparatively and s imilar
foundation structures will be proposed for it as a unique discipline .
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Conceptually and terminologically, design research and design theory is
problematic. A neglect of the foundations of design theory has led to terms,
concepts and theories being used in a variety of different and inconsistent ways.
The ensuing terminological and theoretical confusion is now well embedd ed in
the last thirty or so years of literature on design research. This paper describes
an epistemologically well-justified meta-theoretical structure that provides a
means to build coherent design theory, and to clarify existing theories and
concepts. It offers the basis for building a Philosophy of Design to support highquality research, theory making, analysis, education, and practice relating to
designing. The paper concludes by drawing attention to new issues that emerge
as a result of meta-theoretical analysis of the structure and dynamic of the
abstractions that underpin design research.
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A meta-theoretical basis for design theory
Conceptually and terminologically, the literature and traditions of design research
are problematic in that concepts, terminology, theories, data, and research
conclusions are ill-defined, and are often confused, conflated and confabulated
(Hubka & Eder, 1988; Pugh, 1990; Roozenburg, 1992; Talukdar, Rehg, & Elfes,
1988; Ullman, 1992). These problems stem mainly from a lack of attention to the
underlying theoretical assumptions. In Hamlyn's (1990) terms, the
epistemological and ontological foundations of design research need
"thickening" to allow the concepts, terminology and theories of design research
to be "thinned" to the extent that they have singular meanings. Addressing these
problems via existing design terminology is compromised by its inconsistency,
and attempting to redefine the terminology by reference to design theory is made
difficult by a lack of coherence between design theories themselves. The problem
can, however, be resolved by clarifying both theory and terminology together
through a meta-theoretical analysis (Indurkhya, 1992; Rosen, 1980; Smith, 1990;
Stegmuller, 1976). This meta-theoretical approach is further facilitated by the
removal of those issues that are more properly problems of other domains
(Konda, Monarch, Sargent, & Subrahmanian, 1992; Love, 1999).
The meta-theoretical approach proposed here focuses on building design
theory from coherent epistemological and ontological foundations. Il is a

pragmatic pursuit aimed at finding a solution to a problem, albeit an abstract
one, rather than identifying 'truth'. This approach aligns with that of Argyris
(1980) on rigorous research, Feyerabend (1975) on research methodology, Flood
(1990) on systems research, Giddens (1987) on social research, and Guba (1990)
on paradigmic analysis and post-positivist research. It fits well with those who
see research as a complex of different fields, and those who regard cognitive
constructs in terms of their utility (see, for example, Coyne, 1990; Daley, 1982;
Enc & Adams, 1992; Hoover, Rinderle, & Finger, 1991; Konda et al., 1992;
Robinson, 1986; Rowan & Reason, 1981; Rowan & Reason, 1981). It conflicts,
however, with the positivist perspective used in much of the literature of design
research, and with researchers who have argued against positivism but wish to
replace it with a single post-positivist paradigm (see, for example, Coyne &
Snodgrass, 1993).
The domination of positivism has lead to human issues being poorly
addressed in design research (Coyne & Snodgrass, 1993; Dilnot, 1982; Love,
1998). These human issues include creativity and, especially, human values
(Heath, 1993; Lawson, 1993; Love, 1998). The important role of human values
in design research is evident in many ways. For example:
•

Human values are a necessary aspect of explaining cognition.

•

Human values underpin explanations of the socio-cultural aspects of designing.
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Designing is socially, environmentally, and ethically situated. That is,
designing and designs are meaningless without regard to these factors,
each of which is imbued with human values.

Meta-theoretical analysis of design theory is unlikely to be satisfactory tmless
it includes the role of human values in shaping the ontological and
epistemological foundations of design theory.
The foundational approach proposed in this paper echoes recent changes
in the systems disciplines (Flood, 1995). During the last decade or so, systems
researchers have looked to post-positivist and constructivist approaches as
providing more appropriate foundations for systems theory because the earlier
focus on positivism had led to problems of philosophical justification, lack of
theoretical integrity and poor practical applicability (Ellis, 1995; Flood, 1995;
Flood, 1990; Flood & Carson, 1988; Flood & Jackson, 1991; Hutchinson, 1997).
This suggests that similar changes to the theoretical and philosophical
foundations of design theory are indicated because of its close relationships
with systems theory (Holt, Radcliffe, & Schoorl, 1985; Love, 1995).

Ontology and epistemology
All terminology, concepts and theories are abstract human cognitive constructs
in the sense that they are particular aspects of reality abstracted, a nd
symbolically represented in the realm of theory, on the basis of particular sets
of assumptions and human values. Concepts and theories are abstract elements,
philosophically-defined building blocks, that can be shaped, defined, and
arranged together to form coherent theoretical structures.
Using and structuring abstractions in this way goes back at least to the
earliest Greek philosophers, but the academic world has been divided in its
interest in these abstract foundations of theory-making. In subjects such as
Anthropology and Sociology, whose theoretical foundations are not amenable
to Cartesian validation , the d evelopment and justification of concepts and
theories is a significant issue that is widely addressed (see, for example, the
Grounded Theory of Glaser and Strauss (Glaser & Strauss, 1973), and the Action
Science of Agyris (1980)) (see, also, Berger, 1980; Guba, 1990; Illich, 1978; Mohr,
1988; Shipman, 1981). In contrast, a ttention to the ontological and
epis temological foundations of theory-making has remained rare in disciplines
such as d esign that have been d ominated by positivism (Giddens, 1987; Guba,
1990). In dis ciplines requiring that the ontological, epistemological and
me thodological assumptions that underpin research be made explicit,
researchers are required to identify and justify the theoretical framework that
they have used, and make dear in their theses the ontological, epistemological,
and methodological assumptions that have been used. This contrasts with the
neglect o f ontological and epistemological considerations common in the
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natural sciences where the meanings of concepts, terminology and theories are
more clearly established.
Working from epistemology and ontology towards clarifying design theory
and terminology is straightforward compared to the alternatives because:
•

It is relatively independent of the 'correctness' of meanings of design
terminology.

•

It is not sensitive to faults of description, argument or theorisation in
existing theories because it is a parallel theoretical structure grounded on
coherent foundations.

•

An ontological and epistemological focus provides, at an early stage, a structure
against which different aspects of the existing literature can be compared and
contrasted. It enables terminology and theory to be built on elements of
knowledge and theory which are already accepted as well-justified.

•

Starting with the ontology and epistemology of design theory allows a shift
of focus from 'designed artefact' to 'the activity of designing', which then
is able to include human characteristics and values.

Meta-theoretical analysis
A meta-theoretical perspective clarifies design research and theory-making
through investigating the structure, dynamics, validity, coherence and
appropriateness of the interrelated abstract entities that make up design theory
(see, for example, Popper, 1976; Rosen, 1980; Stegmuller, 1976). The metatheoretical approach changes the focus of theory clarification from "What does
'X' mean?" to "What meaning should be allocated to 'X'?".
Meta-theoretically, theoretical elements (such as concepts, theories and
terms) relate to other theoretical elements both hierarchically and in parallel at
similar levels of abstraction. The hierarchical relationships define the internal
validity and correctness of theoretical developments. The parallel relationships
validate theories in terms of other issues. This combined hierarchical and lateral
approach to the validation of theory comports well with arguments that all
theory is unprovable in isolation and depends upon a wider theoretical ecology
that it both supports and is supported by (see, for example, Guba, 1990; Murray,
1986; Phillips, 1987; Phillips, 1990; Popper, 1976; Reason & Rowan, 1981; Rosen,
1980; Smith, 1990; Stegmilller, 1976). For mathematically-expressed theories, the
resolution into hierarchical theoretical structures is a trivial problem. For other
theories, such as design theories, the appropriate relationships are not
necessarily self-evident, and some form of meta-theoretical hierarchical
structure is needed to assist with decomposition. Such a hierarchical structure
is described below.
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Meta-theoretical hierarchical structure to clarify
design theory
The meta theoretical structure described below grounded in the layered model
of research methodology of Reich, the taxonomy of design theory developed by
Franz, and Popper's classification of forms of knowledge (Franz, 1994; Popper,
1976; 1994; Reich, 1994). A more detailed version of the arguments leading to
this model can be found in Love (Love, 1998).
Reich separated the underlying factors that define research into:
•

'World views'

•

Research heuristics

•

Specific issues

These combined with Franz' taxonomy result in the following basic hierarchy
of design theory:
Philosophical issues
General theories of design
Theories about design cognition
Theories about object behaviour
The above categories are still too coarse, however, for detailed critical analysis
particularly at the lower levels where most differentiation is needed -especially
as most existing theory lies there. Popper's model separates:
•

Theory as individual cognition (subjective world)

•

Theory written down (objective world)

•

Theory qua theory (theoretical world)

This implies that an additional level is needed to include the human ability to
objectivise internal subjective realities, so that the theoretically-primitive aspects
of human action relating to identifying objects and circumstances, and creating
initial concepts can be included. This addition is important because it takes into
account that anything given a name or conceived as an entity can be theorised
about. Together these lead to the more comprehensive version of the
meta-theoretical hierarchy.
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1

Ontology of design

The ontological basis for design theory. It includes human
values and the fundamental assumptions and beliefs of
researchers, designers and others implicated in

2

Epistemology of design theory

The nature, grounds. limits and criteria for validity of
design theory and knowledge.

3

General design theories

Theories aiming to describe the act of designing and its
relationship to designed objects and the environment.

4

'o

about t he Internal proc:eaaea
of designers and collaboration

Theories about internal functioning of designers.
ol negotiated design in collaborative design teams. and of
socio-cultural effects on designers' output.

about the structure of
process

Theories about the underlying structure of processes
that include designing based on domain, culture, artefact
type and otl>er at1ributes and circumstances.

~
·v

16

Design methods

17

'"

8

9

about mechanisms of choice

Theoretical representations ol design methods and
techniques.
Theories about how choices are made between different
theoretical elements including; designed objects,
processes. and systems.

about the behaviour of elements Theoretical descriptions ol the behaviour of elements,
designed objects. processes and systems. e.g. 'the
camshaft rotates at 600 rads/sec'.
conception and labeling of reality

The transformation ol experiences into informaticJlheoretical
representations ol objects. processes and systems. For
example the representation processes resulting in; ·a rose',
'a sketch', 'sitting' at a 'desk', 'hearing' 'noise', 'smelling' an
'exhaust'. and 'watching' 'sunse~·.

This meta-theoretical approach does not presume a coherent design 'supertheory' in the manner of, for example, geometry. Theories at large, small and
middle scales do not necessarily follow logically from each other, but only relate
to and depend on other theories, concepts and assumptions at o ther levels as
d escribed by Giddens (1987). Design theory is viewed as a chain of abstractions
with one end grounded in the concreten ess of reality, and, the other shaped by
the assumptions and beliefs that humans make about existence and reality. At
the lowest level of abstraction is the translation and reduction of sensual
perception of reality into informatically-defined abstractions by the naming of
phenomena - the first level of abstract cerebral processing. The highest level
relates to human ontological or religious beliefs about existence. Between these
two bounds-the conceptualisation of direct perceptions of 'reality' and beliefs
about 'what is fundamental about existence'-are the layers of theoretical and
everyday abstractions which a re the stock in trade of communication and
reflection in occupations such as journalism, art, technology and design.
The above meta-theoretical hierarchy provides:
•

A taxonomy for classifying theoretical aspects of design research.

•

A hierarchy for clarifying the meta-theoretical relationships between
design theories.

50

Chapter 7

A meta-theoretical basis for design theory

The above meta-theoretical approach categorises theories according to their
relationships as theoretical abstractions, rather than focusing primarily on their
content or meaning. The hierarchy separates and orders different aspects of design
theory so, for example, theories relating to mechanisms of choice in level 7 are
concerned with the selection of particular design elements whose behaviours are
described in the theories and concepts of levelS, and which are, in tum, based on
empirical experience raised as concepts in level9. These theories about mechanisms
of choice also depend, consciously or unconsciously, on privileged assumptions
and beliefs at higher orders of abstraction contained in levels 1 to 6. For example,
assumptions about design method and process, about what designing is, or more
abstractly still, about what the world is. Different fields of design have a different
balance at each level in the hierarchy. In all fields, however, hierarchical
relationships exist between theories and concepts at all levels, whether or not they

have yet been identified.
The advantages of using the above meta-theoretical hier archy for the
critical analysis of design theories include the following:
•

Any design theory or concept can be evaluated, as an abstraction, in terms
of its relationships with other well-justified abstractions at all levels.

•

When a new concept is proposed at any level, the hierarchy assists with
identifying whether new terminology is needed to distinguish the new
concept from other concepts at the same or different levels of abstraction.

•

Where new theories and concepts are proposed at any level, the necessary
associated abstractions can be identified for all other levels.

•

The meta-theoretical hierarchy provides a means of testing whether general
theories of design are complete and contain a coherent set of well justified
abstractions at all levels.

Conclusion
A meta-theoretical hierarchy has been described that offers the means for
building coherent design theory and resolving many of the problems of existing
theory and terminology.

Acknowledgement
A fuller justification for the meta-theoretical hierarchy can be found in Love, T
(2000) 'Philosophy of Design', Design Studies, 21(3), pp293-313.

51

Terence Love
'lS'

References
Argyris, C. (1980). Inner Contradictions ofRigorous Research. New York: Academic Press.
Berger, P. L. (1980). Invitation to Sociology. England: Penguin Books.
Coyne, R. D. (1990). Learning without explanations: Design Education and Models of
Cognition (Working paper). Sydney: Design Computing Unit, University
of Sydney.
Coyne, R. D., & Snodgrass, A. (1993). Rescuing CAD from Rationalism. Design Studies,
14(2), 100-123.
Daley, J. (1982). Design Creativity and the Understanding of Objects. Design St1tdies,
3(3}, 133-137.
Dilnot, C. (1982). Design as a socially significant activity: an introduction. Design
Studies, 3(3), 139-146.
Ellis, K. (1995). The Association of Systems Thinking with the Practice of Management.
In W. Hutchinson, S. Metcalf, C. Standing, & M. Williams (Eds.), Systems
for the Future (pp. 17-22). Perth, WA: Edith Cowan University.
Enc, B., & Adams, F. (1992). Functions and Goal Directedness. Philosophy of Science,

59, 635-654.
Feyerabend, P. (1975). Against Method. London: New Left Books.
Flood, R. (1995). Solving Problem Solving: TSI- A new problem solving system for
Management. In W. Hutchinson, S. Metcalf, C. Standing, & M. Williams
(Eds.), Systems for the Future (pp. 1-16). Perth, WA: Edith Cowan University.
Flood, R. L. (1990). Liberating Systems Theory. New York: Plenum Press.
Flood, R. L., & Carson, E. R. (1988). Dealing with Complexity. New York: Plenum Press.
Flood, R. L., & Jackson, M. C. (1991) Creative Problem Solving. Chichester: Wiley.
Franz, J. M. (1994). A critical framework for methodological research in architecture.
Design Studies, 15(4), 443-447.
Giddens, A. (1987). Social Theory and Modern SociofOglJ. Cambridge UK: Polity Press.
Glaser, B. G., & Strauss, A. L. (1973). Tile Discovery of Grounded Theory: Strategies for
Qualitative Research. Chicago: Aldine.
Guba, E. C. (Ed.). (1990). The Paradigm Dialog. California: Sage Publications Inc.
Guba, E. G. (1990). The Alternative Paradigm Dialog. In E. G. Guba (Ed.), The Paradigm
Dialog (pp. 17-27). London: Sage Publications.
Harnlyn, D. W. (1990). In and Out ofthe Black Box: on the philosophy of cognition. Oxford:
Basil Blackwell Ltd.
Heath, T. (1993). Social Aspects of Creativity and their Impacts on Creative Modelling.
In J. S. Gero & M. L. Maher (Eds.), Modeling creativity and knowledge based
creative design (pp. 9-24). Broadway, NJ: Lawrence Erlbaum Associates.
Holt, J. E., Radcliffe, D. F., & Schoorl, D. (1985). Design or problem solving-a critical
choice for the engineering profession. Design Studies, 6(2), 107-110.
Hoover, S. P., Rinderle, J. R., & Finger, S. (1991). Models and abstractions in design.
Design Studies, 12(4), 237-245.
52

Chapter 7

A meta-theoretical basis for design theory

Hubka, V., & Eder, W. E. (1988). Theory of Technical Systems. Berlin: Springer-Verlag.
Hutchinson, W. (1997}. Systems Thinking and Associated Methodologies. Perth, WA: Praxis
Education.
Illich, I. D. (1978). Deschooling Society. UK: Penguin Books.
Indurkhya, B. (1992). Metaphor and Cognition. Dordrecht: Kluwer Academic Publishers.
Konda, S., Monarch, 1., Sargent, P., & Subrahmanian, E. (1992}. Shared Memory in
Design: A Unifying Theme for Research and Practice. Research in Engineering
Design, 4, 23-42.
Lawson, B. (1993). Parallel Lines ofThought, Languages of design (Vol. 1, pp. 321-331}.
Love, T. (1995). Systems models and engineering design theory. In W. Hutchinson,
S. Metcalf, C. Standing, & M. Williams (Eds.), Systems for the Future (pp.
238-246). Perth Western Australia: Edith Cowan University.
Love, T. {1998). Social, environmental and ethical factors in engineering design theory: a
post positivist approach. Unpublished PhD thesis, University of Western
Australia, Perth.
Love, T. (1999). Towards an epistemologically more coherent view of design (long post), [
listserver archive]. DRS at Mailbase. Available: www.mailbase.ac.uk.
Mohr, L. B. (1988). Impact Analysis for Program Evaluation. Chicago: The Dorsey
Press.
Murray, E. L. (1986). Imaginative Thinking and Human Existence. Pittsburgh: Duquesne
University Press.
Phillips, D. C. (1987). Philosophy Science and Social Inquiry. Oxford: Pergamon Press.
Phillips, D. C. (1990). PostPositivist Science: Myths and Realities. In E. Guba (Ed.},
The Paradigm Dialog . California: Sage Publications Inc.
Popper, K. (1976). Unended Quest. Illinois: Open Court.
Pugh, S. (1990). Engineering Design - Unscrambling the Research Issues. Research
in Engineering Design, 1(1}, 65-72.
Reason, P., & Rowan, J. (1981). Issues of validity in new paradigm research. In P.
Reason & J. Rowan (Eds.), Human Inquiry (pp. 239-250). Chichester, England:
John Wiley and Sons.
Reich, Y. (1994). Annotated bibliography on Research Methodology. Artificial
Intelligence in Engineering Design and Manufacturing, 8, 355-366.
Reich, Y. (1994). Layered models of research methodologies. Artificial Intelligence in
Engineering Design and Manufacturing, 8, 263-274.
Robinson, J. W. (1986). Design as exploration. Design Studies, 7(2), 67-79.
Roozenburg, N. (1992). On the Logic of Innovative Design. InN. Cross, K. Dorst,
& N. Roozenburg (Eds.), Research into Design thinking. The Netherlands:
Delft University Press.
Rosen, S. (1980). The Limits of Analysis. New Haven: Yale University Press.
Rowan, J., & Reason, P. (1981). Foreword. In P. Reason & J. Rowan (Eds.), Human
Inquiry (pp. xi-xxiv). Chichester, England: John Wiley and Sons.
53

Terence Lo ve

Rowan, J., & Reason, P. (1981). On making sense. In P. Reason & J. Rowan (Eds.),
Human Inquiry (pp. 113-137). Chichester, England: John Wiley and Sons.
Shipman, M. D. (1981). Limitations of Social Research. (2nd ed.). UK: Longman Group.
Smith, J. K. (1990). Alternative research paradigms and the problems of criteria. In
E. G. Guba (Ed.), The Paradigm Dialog (pp. 167-187). London: Sage
Publications.
Stegmuller, W. (1976). The Structure and Dynamics of Theories. New York: SpringerVerlag.
Talukdar, S., Rehg, J., & Elfes, A. (1988). Descriptive Models for Design Projects. In
]. S. Gero (Ed.), Artificial Intelligence in Engineering Design . Avon, UK:
Computational Mechanics Publications.
Ullman, D. G. (1992). A Taxonomy for Mechanical Design. Research in Engineering
Design, 3, 179-189.

54

Propositions of
human-centered ness:
A P.h ilosophy for design
Klaus Krippendorff
University of Pennsylvania, USA

This paper explores the discourse needed to both institute a Ph.D. in Design
and face the challenges of contemporary technologies. Concerning these
challenges, it draws on a recent history of paradigmatic design problems, and
argues that we are in transition from a culture that is dominated by science
(modernism), to one that embraces design as its primary organizing feature
(constructivism). To this end, it offers several propositions of an
epistemologically informed and, hence, human-centered philosophy for design.
Concerning a Ph.D. in Design, the paper opposes modeling this degree on the
tradition of scientific research and suggests instead that design scholarship
address improvements of design practices. It culminates in a sketch of what a
human-centered design discourse might embrace.
Ph.D. dissertations should reflect on and contribute to the practices of the
community that grants the degree. The paper demonstrates both and invites
Ph.D. scholarship to continue along this path.
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Propositions of human-centeredness: A philosophy
for design

Initial reflection
When we ask what design is or could be, contemplate a Ph.D. in Design, or
discuss the future of the designed world, we are, in effect, redesigning design.
This observation suggests my first proposition of human-centered design:

Design must continuously redesign its discourse and itself.
It demands that designers apply their design principles also to themselves.
But note: we are doing this in conversation. In this conference, we are in
the process of creating a distinctive vocabulary that makes the redesign of
design possible. I call the designerly way of languaging a design discourse.
Designing a Ph.D. builds on the d esign discourse already in place-the
vocabulary by which designers explain their work, coordinate their practices,
solve their problems, inspire their students, and convince their stakeholders of
the virtues of their work. Beyond talk, design discourse creates the class o f
objects that we consider designed (as opposed to found, naturally grown, or
mechanically [re]produced). It routinely pursues particular paradigms and
encourages criteria for good design. Mastery of design discourse is what makes
the community of designers recognizable.

Discourses, paradigms and the realities they construct
To demonstrate what discourses accomplish and, at the same time, to clarify the
level on which we need to discuss a Ph.D. in Design, Jet me explore three well
known discourses: natural sciences, medicine, and engineering.
Natural science discourse is a product of the Renaissance. It constructs its
object, nature, so as to be researchable in its own terms. Its dominant research
paradigm is the experiment. Scientists are committed to offer causal
explanations for the data that their experiments generate. Non-causal
explanations have no reality. By extricating themselves from the design of
scientific experiments and from the phenomena they observe, scientists live in
the illusion of " finding" already existing truths and "discovering" laws of
nature. This illusion is sustained by restricting scientific attention to in variances
at the expense of what could be altered, e.g. by design. Correlatively, scientists
cannot conceive that their explanatory preferences could have anything to do
with their "findings" and use considerable precautions to prevent scientific
observers from affecting their measurements. Scientific research, better "research," means repeatedly searching records of the past to assure that results are
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reproducible. By projecting into the future the constraints found in the past,
scientific discourse attempts to conserve its own explanations.
Medical discourse creates a very different reality. It has its origin in the
Hippocratic Oath, committing the practitioner to help. It constructs the
{human) body, but only to understand and cure its diseases, and repair bodily
injuries. Medical practice is fundamentally restorative of normal functioning.
The dominant paradigm of this discourse consists in constructing
symptomatologies that inform appropriate treatments. Unlike scientific
discourse, which excludes the intentions of observers, the remedial intentions
of medical practitioners are constitutive of medical explanations. Normalcy is
a cultural construct, of course, and it is no surprise that different cultures
nourish vastly different medical discourses and conceptions of the body.
Western medicine recognizes chemical intervention and surgical reconstruction
as paradigmatic treatments. Other discourses know different ones.
Engineering discourse constructs new technologies from existing ones and
is guided by efforts to improve functionality and efficiency. It is neither
descriptive nor restorative but instructive. It starts with a recognizable
problem, analyses it in view of possible technological solutions, instructs
installing the most promising one into a social system that, by adjusting to it,
tends to produce unanticipated problems to be solved in future iterations.
Herbert Simon (1969) describes engineering discourse as the adaptation of the
natural world to human goals and outlines its ingredients as:
•

A deontic logic (of "should" not "is")

•

Search strategies for achieving ends

•

A rational decision theory (utility theory)

•

Optimizing techniques and satisficing heuristics.

In his proposal, design and engineering discourses are indistinguishable. Both
create desirable newness in effect. I see important differences between them,
however, and address these below.
The point of these examples is that languaging matters enormously.
Discourses construct vastly different realities into which the ideas of a discourse
are inscribed and in tum become available for inquiry and elaboration. E.g., the
concept of function, an explanation of how parts contribute to the maintenance
of their whole, is real in medicine, but not in physics. Different discourses not
only construct incommensurable realities, their pursuit of different paradigms
yields different kinds of knowledge: Experiments are not treatments, and
neither are technical inventions. Finally, discourses create their own
communities ofexperts whose members may not be able to communicate across
discourses.
57

Klaus Krippendorff

..

~~,~====~=w.t!o<
..l'J'll!'w.?X'!!~~
••••<!!l'
.•••i::.?"@.~~-)~;;:t::;~

As is now apparent, natural science discourse creates a reality that
precludes design. It would be a grave mistake, therefore, for designers to
model their Ph.D. on what science does best: scientific research. Science
inquires into what is, design into what could be. Designers may learn more
from the practical and a-theoretical medical discourse. Medical practitioners
engage in problem solving, systematic research, integration of different
approaches (interdisciplinarity), and technologies of intervention, much as
designers do. Yet, medical discourse has managed in less than two centuries to
develop sophisticated technical vocabularies, institutionalized practices, and
educational programs that are widely respected. Unlike design, medicine
restores bodily function; it doesn't create new ones. The discourse of
engineering is mono-logical, consistent with the idea of a mechanism that
serves particular functions. When people do enter engineering discourse, e.g.
through ergonomics, they have to be described in mechanistic terms.
Whether through muddleheadedness, seeking to impress others with
fashionable paradigms, or by default (especially lacking awareness of
alternative paradigms and of their own languaging), I contend that designers
allow their discourse to become colonized by the commercialism of marketing,
the conservatism of science, the individualism of art, and the mechanism of
engineering. Current distinctions of design practices indicate considerable
diversity: industrial design; interior and exterior architecture; graphic,
information and media design; fashion design; urban planning; and project
design and management. They share, however, ways of talking and justifying
what they do. A design discourse is a designer's most precious intellectual
investment. It is also the domain of Ph.D. scholarship. To guide design, it has
to be aligned with the very world that design is creating. Let me examine the
space that design occupies today.

A trajectory of artificiality
Recently, Philip Agre (2000) elaborated on the new space for design. He
observed that design is no longer limited to professionals, that technology has
evolved to a point at which design has become a way of life, that the old
thinking of design as the creation of gadgets has given way to thinking of
design as socially embedded. Indeed, after a century of struggle among
competing design/ art schools, design has now been sent on an irreversible
trajectory of design problems (Krippendorff, 1997), a supercession of paradigms
or guiding exemplars. Consider these as steps taken:
1.

Products- during the industrial era

2.

Goods, in{om111tion, and identities- since the beginning of consumerism, (the 50s)

3. Interfaces- since the personal computer, (the 70s or 80s)
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4. Multi-user networks- since the WWW, (the 90s)
5.

Projects- in management s ince WWII, but in design only recently

6.

Discourses- in philosophy since Wittgenstein (1953), Rorty (1989), in design
see Krippendorff (1995).

This trajectory manifests a gradual increase of human/social considerations
and amounts to a radical departure from a scientific culture to what we might
call a d esign culture. Let me follow this trajectory in the following.

Some propositions of human-centered design
The paradigm of designing functional products for mass-production, an
outgrowth of industrialization, died with Ulm, but stayed within engineering
with its concern for production and functional use.
Human-centeredness arose in the paradigm shift from products to goods,
information, identities, ap pearances, fashions, brands, etc. Goods resid e in their
passing through markets, information in the reading of texts o r images,
identities in how people see themselves through their artifacts, etc. It dawned
on the d esigners of such intangibles that their products were social practices,
symbols, and preferences, not things. and that they d esigned for buyers,
consumers or audiences, not users. Apparently:

We do not respond to tile pltysical qualities of things,
but to what tl1ey mean to us.
This epistemological axiom distinguishes clearly between human-centered
design, the concern for how individuals see, interpret and live with artifacts,
and object-centered design, which ignores human qualities in favor of objective
criteria (e.g. functionality, costs, effort, durability, even formal aesthetics), all
measurable without human involvement. It also distinguishes between design
and engineering. In a design discourse, meaning is central. In engineering it
has no place. This axiom is fundamental to product semantics (Krippendorff, 1989).
Personal computing ushered in the next paradigm: interfaces. Languagelikeness, interactivity, submersion experiences, and self-instructability made
interfaces no longer explainable in sociological, psychological or semiotic terms
and rendered the language of consumer preferences and aesthetic appeals
obsolete. Interfaces are processes and they dissolved artifacts into interaction
sequences. Product semantics offered dynamic accounts of how individuals
coped with artifacts, not only computational ones (Krippendorff, 1990). It
taught us that

We (re)cognize artifacts witllin our sensory motor coordinations.
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Artifacts do not exist outside human involvement. They are constructed and
re-cognized by us. Agre (2000) observed much the same when he claims "We
can best see what a thing is when it's changing,"-! would add when we can
make it change-"and now everything is changing." Undoubtedly, languaging
is our most important form of coordination. We coordinate our perceptual
categories in speaking with one another. We construct our larger world in
conversations. Even design cannot succeed without communication among
designers and with stakeholders. Hence:

Coordinations acquire social significance in narratives and dialogue.
Artifacts are languaged into being.
Interfaces have many revolutionary aspects. Reconfigurability, for example,
one of its outstanding features, grants users the ability to (re)design their own
world. Designing (re)design(ability) into artifacts has considerable cultural
implications. It propagates design, thus blurring the boundary between
designers and users. And it delegates design, saving the designer the trouble
of working out details:

Inscribing (re)design(ability) into technology amplifies design in a culhtre that
increasingly understands itself as co-constructable and design-driven.
During the industrial era, users who failed to adapt to designers/industries'
conceptions were thought to "resist progress." But, as Agre (2000) observes,
people resist only imposed changes. They are happy to change their lives but
on their own terms. The opportunity to design, play, and invent rules rather
than follow others' instructions enables users. (Re)design(ability) turns out to
be the most important intrinsic motivation for using any technology. I claim that:

Design is constitutionally human and an intrinsically motivating activity.
Where design has virtue and is made widely available, designers can at best be
a step ahead of everyone else.
(Re)design(ability)-technologically enabled by open architectures-gave rise
to another paradigm: multi-user networks. In such networks users build their
own worlds while in contact with each other. Viable networks require a
minimum number of participants. They cannot, however, be controlled from
outside. Chat-rooms, MUDs, news groups and various "collaboratoria" either
organize themselves or cease to exist. Their multitudinous designers include
hackers, Internet buffs, computer programmers with crazy ideas, people at the
edge, but also commercial profiteers, each entering his/her own conception of
community into the network. Agre (2000) suggests, albeit in other words:

Technologies fuel and ampliftJ communities or fail altogether.
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Technologies that discourage cooperation among u sers cann o t s urvive.
Teclmologies that provide mere technological solutions of social problems cause
instabilities. Teclmologies that expand community invite new forms of living.
Unlike networks, projects (my sixth paradigm) are guided by shared
visions-putting humans on the moon, developing a Ph.D. program, redesigning
the US healthcare system. Project designers plant seeds, but cannot control
what emerges from them. I submit, design has always been a project. No
design h as ever been realized without others' cooperation. As a project:

Design succeeds only when it inspires sufficiently large
and enduring networks of stakeholders.
Engineering creates instructions. Human-centered design has to inspire.
Thus, our trajectory has guided us to a culture that recognizes its reality as
made rather than found. It realizes its own variability, reflects upon its possible
forms of living, and understands itself as redesignable. The modernist notion
of a science-based culture has given way to a culture in which design is no
longer a privilege but has penetrated nearly every area of social life. Each
paradigm shift en route to this design culture now seems so obvious that one
wonders why we couldn't see design that way before.

Human-centered Design Discourse
Human-centered design acknowledges that technologies live in stakeholder
communities, not separate from them. Any "search of the present for paths to
desirable futures"-design-must be embedded in the very communities that claim
a stake in this future. Design discourse should provide/acknowledge:
•

Systematic ways of narrating imaginable forms of living. Futures are
articulated by poets, science-fiction writers, and d reamers. Designers may
well be inspired by these. Bu t to clarify the space in which they operate,
designers will have to elaborate them narratively.

•

The art of rendering the imaginable realizable. Realizability is not an
attribute of plans or ideas. It is the ability to see what could be done with
them and communicate this to others. This includes making presentations,
translating proposals from one medium to another, elaborating, detailing,
or extending. Designers who cannot delegate design in this sense, fail.

•

A rhetoric that inspires n etworks of s takeholders large enough to move
a design forward. Design is advocacy. It is never better than the rhetorical
strengths of its analyses, empirical tests, and endorsements. However, the
most significant aim of this rhetoric is to recruit needed stakeholders,
encourage suitable organizational forms, and fuel continued involvement.
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•

A cri tical undiscipline. Design cannot justify the forms of living it inspires
by past precedence. Science, by contrast, does justify its generalizations by
reference to past constraints. Facing competing truths, design discourse
must always question what other discourses claim impossible. It has to
resist being "disciplined," distrust alien paradigms, and remain critical of
unwarranted assumptions. The constraint that designers should accept on
moral and practical grounds is the necessity of involving other
stakeholders in the process.

•

Second-order knowledge. Human communication and the design for and
with others call for an understanding of other stakeholders' understanding
(of design, technology, or still others). This second-order understanding
signals an epistemological break from the first-order understanding that
science, medicine, and engineering provides. Second-order understanding
assures design its social relevance and opens the possibility of moral rather
than merely efficient actions.

•

Virtue and morality. Design is not rational, consensual, democratic, nor
principled. It proceeds in the very politics it generates. It may be inspired
by visions but must prove itself viable at each moment. Its economy of
scale calls for a minimum number of stakeholders. Otherwise, technologies
need not be accessible to everyone and may develop in unintended ways,
precisely because designers always are mere stakeholders in their own
designs, not in charge. Imaginability concerns individuals. But the
wisdom that complex stakeholder networks embody easily escapes
individual designers' understanding. A design discourse that delegates
decisions on the virtues of a design to stakeholder networks goes beyond
individual understanding. It is morally responsive.
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An interpretative-contextual
framework for research in and
through design
Jill Franz
Queensland University of Technology,
Brisbane, Australia

The outcome of a study aimed at representing design experience as an internal
relationship between the designer and design at a level sufficiently abstract to
expose its basic structure is described. Arguments are presented supporting the
findings and their role in establishing a philosophically, methodologically and
substantively consistent framework for doctoral education and research in and
through design.
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An interpretative-contextual framework for research In and
through design
The development of a philosophically, methodologically
and substantively consistent framework
My PhD study, incorporating a phenomenographic study of design in the
interior design context, evolved in response to the perceived need to
supplement existing knowledge about design methodology with an explicit
interpretative-contextual (relational) understanding of design. It argued that
previous attempts to do this had failed or had only been partially successful
b ecause the approaches and methods used by researchers were not
philosophically and methodologically compatible with a relational and
qualitative notion of design (Franz 1998).
In response to these issues, a phenomenographic approach was considered
to be the most suitable for directing the study. In ontological terms, the basic tenet
of phenomenography is the assumption that experience encompasses a dialectic
(non-dualistic) relationship between a person and some aspect of the world
(abstract or concrete, living or inanimate). In other words, flow people go about
experiencing the world is understood to be integrally connected with wlmt they
experience (Marton 1988). According to Marton (1988), phenomenographers are
concerned with identifying and describing the relational, experiential, contentoriented and qualitative aspects of experience incorporating both the subject and
object. Epistemologically, they regard knowledge as an orientation towards some
'thing', contextually and interpretatively defined. Methodologically,
phenomenography is compatible with this philosophy because it attempts to
capture the way in which individuals in the context of their action or practice
relate to a particular aspect of the world.
Specifically, the study aimed to represent design experience as an internal
relationship between the designer and design at a level sufficiently abstract to
expose the relationship's basic structure. This produced four categories labelled
the experiential category, the structural category, the production category and the
commodity category. By comparing and contrasting each category's structure
and the meaning of design inherent in the structure a multidimensional,
relational picture of the design phenomenon was produced.

A relational structure for developing a picture of design
Influenced in part by Gurwitsch (1964), Marton (1994: 95) explains how " ...our
awareness has a structure to it. Certain things come to the fore; they are figural
and thematized, while other things recede to the ground; they are tacit and
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unthematised". Continuing along these lines, Marton (1994: 95) suggests that
" ... there are not two categories: figure-ground, thematized-unthematized,
explicit-implicit. There are different degrees of how figural, thematized, explicit
things or aspects are in our awareness". In an attempt to explore and represent
this Marton (1994) uses the following differentiating concepts. These are the
object of focal awareness or theme, the thematic field representing those aspects
of the experienced world which are relevant and in which the object is
embedded, and the margin understood to contain the things that co-exist
temporally and spatially but which are not considered to be relevant to, or
related in meaning to, the theme or the thematic field.
Added to this are two other descriptive and analytical devices: the internal
horizon and the external horizon. Marton (1994: 99) extends the
phenomenological understanding of internal horizon to refer to " ... all the
different possible appearances of an object [concrete or abstract] which,
together, constitute the object; to the extent and in the specific manner in which
they show themselves from the subject's specific perspective". The internal
horizon is associated with the theme and refers to the parts that a phenomenon
itself is seen to have and to the relations seen between the parts. The external
horizon encompasses the thematic field and the margin, and, in so doing, refers
to the relation a phenomenon is seen to have to other aspects of a greater whole
of which the phenomenon is a part (Marton 1988: 68-69). Marton (1994)
describes how differences in the external horizon correspond to differences in
the internal horizon due to the person's specific perspective. He also points out
that the horizons contain other possible ways of experiencing the same object.
These devices supplement a relational framework incorporating two other
dimensions, approach and outcome. In the context of my research, the
'approach' (or 'how') described what the designers did or attempted to do in the
course of particular 'design' situations or events. The approach was then
examined in terms of referential and structural meaning. The referential aspect
described the level of meaning reflected in the organisation of the approach (for
example, deep, strategic or surface), while the structural aspect was concerned
with how the approach was organised (holistic, discriminatory, mechanistic). A
description of how the situation and its context were related (its external
horizon) combined with a description of the components of the situation and
their relationship to each other (its internal horizon) to contribute to a detailed
description of the structural aspect. The outcome of involvement in a design
situation was analysed similarly. Here the outcome (or 'what') referred to the
meaning that a situation had for the designers as well as to what was produced
in the course of the designers' involvement. Using a referential frame-ofreference, the nature of the outcome was described in terms of its representation
of the situation (sophisticated or literal) while a structural frame-of-reference
provided for an understanding of how the designers viewed the situation
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(hierarchically or atomistically). The structural picture was further defined in
terms of the constituents of the situation and their relationship to each other
and the situation as a whole (internal horizon) and the constituents of the
context of which the situation is fugural and their relationship to each other and
the internal horizon (external horizon).
·

A multifaceted, relational picture of design
The previous section describes the overall explorative, analytical and
descriptive framework that was developed to help build a relational picture of
design within a broader interpretative context. This section provides a
summary of the findings of the study structured by the framework. The
findings are presented in terms of the orientations of designers to design. They
are labelled experiential, structural, production and commodity.
From an experiential perspective, design is understood as the development
of an interpreta tive framework for facilitating as extensively as possible
interaction between people and specific aspects of the world. In this respect, the
theme or object of focal awareness is existential interaction corresponding with
an explicit focus on the project context, the practice context, the profession context
and the world or life context. The internal and external horizons overlap
integrating all aspects of life. Similarly, designers understand that the design
user's immediate context is integrally tied to wider contexts and various
existential as well as practical, instrumental and psycho-social forms of
interaction. In terms of the framework previously described, the outcome
involving facilitation of intrinsically meaningful interaction is logically related to
an approach that focuses on the interpretative-contextual quality of human
thinking, feeling and action. Informed referentially by the desire to deeply
understand and contribute to the situation extensively and intrinsically, the
approach in practice is holistic (the structural aspect). In this sense a holistic
approach is characterised by an attempt to find, develop or preserve the
relationship of some thing or things to a greater whole. At the commencement
of the project, the whole is an appreciation of the outcome as a structure
facilitating the interaction of people in experiential as well as Cartesian space and
time. The process involves explicit and extensive attention to people, objects and
context. Irrespective of the apparent simplicity of the project, designers assume
a hierarchically structured, dynamic, complex and novel situation.
A comparison with other orientations further highlights the special
qualities of an experiential understanding of design. For example, in the
structural category, the concern is with the generation of an environment for
supporting interaction w ithin that environment. The outcome is the
articulation of needs in formal and operational terms. While the situation's
content is understood to be hierarchically arranged it is limited to practical,
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instrumental and psycho-social outcomes for the client and immediate users.
For the designer, decisions are constrained primarily by the project and the
practice and, generally, by the profession located in the thematic field. In this
way, the external horizon overlaps the internal horizon in selected and more
implicit ways. Wider world and life issues remain in the margin of
consciousness. Underpinned by a strategic frame-of-reference, the d esign
situation is approached in a rationalistic and discriminatory way.
Another orientation revealed in the study is described in production terms.
From this viewpoint, design is understood as the production of an object for
accommodating specific functions . There is no explicit acknowledgement of
interaction in experiential or psycho-social terms. These aspects and those of
life in general remain in the margin of consciousness. What are of prime
concern with respect to the object of focal awareness, are the clients' espoused
requirements and their accommodation by particular parts of the environment.
While the holistic approach (evident in the experiential orientation) involves
consideration of parts in relation to a whole and vice versa, the approach in this
situation is staged and mechanistic. This corresponds to an appreciation of
situations in an atomistic way; that is, as an aggregate of discrete elements. The
surface approach and the literal outcome also correspond with the view that
design is predominantly a business or job. Integral to this is the focus on
instrumental and practical forms of interaction. Overall, the approach is
conceived as being relatively dear-cut exemplified through the absence of a
thematic field. The profession and the world in general are located in the field
of consciousness.
The fourth remaining orientation or face of design is described in commodity
terms. Overall, the approach is transactional and the outcome commercially
defined. Of prime concern here is the practice with the project located in the
thematic field and the profession and the world confined to the margin of
consciousness. In relation to this structure of awareness, design is understood as
the placement and/ or supply of an object, material or service for accommodating
specific functions. More significantly, it is understood as a way of making a
living. Associated with this is a focus on existing objects and materials and skills
and their potential to satisfy demand in the most profitable way for the designer.
This surface, commercial approach is aligned with an atomistic, literal
appreciation of situations. It appears that designers are motivated by their own
instrumental goals, understood to be most effectively and efficiently achieved by
satisfying the practical demands of customers or employers.

Implications for research in and through design
A review of methodological research in architecture conducted up to the
undertaking of the PhD study revealed that many studies operated from a
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dualist premise which restricted them to a particular aspect of a context and a
detached perspective with a narrow range of methodological options. This
study extends an understanding of design philosophically, methodologically
and substantively and, in so doing, contributes to research in and through design.
The findings confirm that designers themselves differ in their
understanding of design and that this variation reflects other more fundamental
differences in terms of how they understand knowledge, person-environment
interaction and the role of design in contributing epistemologically and
ontologically. In design education and research, we tend to assume that our
colleagues and post-graduate students share the same understanding of design.
The findings suggest that we can no longer make this assumption. Together
with the framework, they provide a structure for exploring one's own and
others' preconceptions of design and for representing this in a highly analytical,
descriptive and accessible way. From my experience, this has proved very
effective in helping PhD students identify philosophies and methodologies
compatible with their research question or, in some cases, develop a research
question that is sympathetic with their ontological philosophy regarding
person-environment interaction. In terms of research outcomes and their
potential to influence practice, the findings suggest that this could be improved
with an acceptance of variation in design understanding and a willingness to
address this explicitly either as part of the research or in other follow-up activities.
Combined with an understanding of the various forms of knowledge, the
interpretative-contextual framework also enables s tudents to locate
philosophically, methodologically and substantively their research and others'
associated with the chosen topic. Just briefly, the categorisation of knowledge
that I use to guide to guide my own research as well as that of my students
corresponds generally to that d eveloped by Lang (1990). According to Lang
(1990), knowledge is either procedural or substantive, normative or positive. In
the design context, substantive knowledge is concerned with people,
environment, technology and their interfacing as they exist (positive) or could
or should exist (normative). Procedural knowledge refers to such things as
design process and practice, as it exists or could/should exist.
These frameworks provide students with more effective and efficient
differentiation and review of literature as well as for describing logically how
their research makes an original contribution to the field. In my review of
literature, for example, I identified three major orientations which I categorised
as technically oriented research, conceptually oriented research and
philosophically oriented research. When compared with designers' approaches
in practice, there was an obvious correlation with the production, structural and
experiential categories. Despite these various orientations in past research, it
was apparent that methodological research in architecture had operated
predominantly on the premise that designing is a mechanistic, deterministic
70

Chapter 9

An interpretive-contextual f ramework for research in and through design

process; a process in which either the person or the environment is emphasised.
This limited approach as well as calls by other researchers to develop a more
relational view of design substantiated the need for and focus of my research.
The interpretative-contextual framework can also be used to understand
the relational structure of other phenomena such as research. This has been
instrumental in developing a structural appreciation of the various arguments
posed by people and groups in relation to design and research, and when
necessary, for developing a strategic approach aimed at challenging their
underlying conceptions of design and research.
The experiential category, reflecting an understanding of design in
interpretative, contextual and existential terms, extends current understandings
of design substantively and methodologically revealing potential foci for
further research in and through design. The multidimensional and faceted
quality of design presented in the study highlights a multitude of research
possibilities and partnerships and encourages the use of compatible
methodologies and methods developed in other disciplines such as the artl> and
social sciences. Consider the implications for education, research and practice
when an understanding of a building shifts from a tangible object to a
phenomenon; or, more specifically, to an instrument for structuring awareness,
an interface between ach1ality and potentiality or a site of negotiation between
various fra me-of-reference. Consider also how an interpretative-contextual
approach demands a novel, experiential appreciation of design situations
supporting arguments of design as both a site and medium for research.
This paper has only touched on some of the implications. Hopefully, a
sufficient basis has been established to provoke and support further exploration
and discussion.
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During the las t decade many universities have encouraged the award of design
programs for MA and PhD and developments at this level have brought new
W\derstandings of design theory, design practice and design research alongside
the more traditional university research activities. Meanwhile, back a t
W\dergraduate level, there have been only minor amendments to the content of
programs. BAs in design are still offering the former art school program and
have generaJly not responded to the challenge of a university education. There
is no significant difference between Diploma (tertiary and further education)
programs and university BA d egrees in either course content or immediate
career opportunities. Further, the adoption of computer technologies in both
sectors has increased the emphasis on skills. This paper argues that as a field
of design has now emerged, the effect of this - and higher degrees programs in
design- must now be translated to W\dergraduate programs.
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Design education in Australia (and the UK) evolved within an art school
environment and only separated from art to form distinct schools of design in
the last two decades or so (some are still subsumed under the art wing). The
art/design school world was intent on preparing an elite group (that is, small
numbers of specially recruited, visually talented and highly motivated wouldbe artist/ designers) for a career in the profession. A lot has happened to that
learning environment which relied so heavily on a special relationship between
tutor and student where a kind of osmosis occurred as the master craftsperson
passed on knowledge and skills through a series of practical exercises. Design
schools in the UK and Australia were merged with technical colleges or colleges
of advanced education in the mid-eighties and then many were absorbed into
universities in the early nineties.
The most important issue to be acknowledged is that these mergers were
responses to an economic situation. There has not been an ideological shift in the
concept of the nature of design education in the university. Redesigning the delivery
of programs is not the same as rethinking philosophy of content and schools have
generally assumed that the former was their transformation into university.
On the positive side, schools have taken advantage of the university
context and have extended the BA with a range of postgraduate courses and
research degrees including the MA and PhD. The benefit is that there is a design
research culture developing at postgraduate level. A number of international
conferences in recent years - notably Ohio and La Clusaz - have focused on a
design research culture that includes thesis and practice-based research. The
result of a university driven focus on design theory, design research and design
practice is throwing more light on the new discipline. A field of theory
grounded in design practice is being developed with an academic rigour that
has n ot previously existed. The connections between design and other
disciplines in the way that theoretical constructs are framed is slowly emerging,
and it is time to re-assess the kind of preliminary education we expect our
graduate students to have experienced if they are to further their studies at the
new levels.

Baggage from the past
In reality, there is little to differentiate between the university and the Australian
TAFE (Tertiary and Further Education) programs. Selection of suitable entrants
is identical through the primary importance of a folio examination. Both
programs concentrate on practical projects aimed at developing skills and
vocational knowledge appropriate for graduates to enter the design profession
as junior designers. Both arenas have become entirely dependent on skills for
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computer applications and the production of simulated commercial projects.
Both sets of graduates compete for the same jobs in the design profession. We
have two sectors of higher education doing the same thing.
The 'project' has been a special aspect of design and art teaching and until
fairly recently it was almost the only form of learning. Design lecturers have
been quick to extol the virtues of learning by doing. However, used ad
infinitum as a practical, skills-based series of exercises, it can be argued that it
has had little to contribute to the intellectual development in understanding the
process of design. Practice may make perfect in terms of the production of
design artefacts, but the quality of critical inquiry is more valuable than the
quantity of repetitive, performance orientated projects. With the latter, it is all
too easy - and seductive for students - to mimic designs of the professional
designer, especially when computer-based tools make such work relatively easy.
Assessment of student work is still based mainly on staff experience and
opinion. Few schools teach the value of critical evaluation, particularly in the
area of user-centred design at undergraduate level. Projects are invariably
focused on self-expression and opinion within the traditional art school
aesthetic. High grades are awarded for visual creativity as manifested in an
artefact, not for understanding the consequences of their work. Project-based
learning in the form of simulated design briefs and the critique format for
assessment is a sacred cow that needs to be re-evaluated.
Understanding the phenomena of design, reading design in a university
program is as vital as experiencing the creative activity of making and doing.
The term reading a subject at university has seldom been applied to the study
of design, for it is renowned that design students do not read- another symptom
of the introverted craft-school problem! University design schools need to look
for students with all-round academic abilities, especially those associated with
reading and writing and the capacity to understand culturally situated
knowledge related to design and production.

So what is different in a university?
Universities are where new knowledge should be constructed for the benefit of
society in both cultural and economic terms. It means studying any discipline
in the context of its philosophical, cultural and technological implications. A
university design education should be much more than a vocational training.
Training is for design (that is, for a career in the profession) and education in a
university should be through design (that is, how an understanding of the world
may be gained through the study of design).
Ken Friedman recently put it: 'To rely on performance patterns and skills
alone is to be an artisan rather than a designer... To rely on object-specific
methods engages a field ranging from a pure craft orientation to the design
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tradition reflected in applied engineering and industrial design. In contrast, a
general theory of design will support a rich, comprehensive understanding of
the design process. It will also nourish the specific methods reflected in design
practice. This is the distinction between design as a science and design as a
craft.' (Friedman 1999 [Online])
What Friedman means by 'science' in this context is further explained: 'The
distinction between a science and a craft is systematic thought organized in theory.
Craft involves doing, perhaps even experiment, but it is the frame of theory that
allows us to organize observations. Theory permits us to question what we see and
do, and it helps us to develop generalizable answers that can be put to use by other
human beings in other times and places.' (Friedman 1999 [Online))
The change of focus is crucial. In design we have been overly concerned
with satisfying the traditional demands of the design employers- the vocational
needs of training for skills-based performance. We should instead be ensuring
that students discover and develop their talents and abilities within a broad
learning environment.

Design as a field of study
Richard Buchanan (1998: 64) has described the emergence of a discipline field:
'Design began as a trade activity... after a period of time, professions began to
emerge ... However, we are now witnessing the beginnings of the third era of
design, marked by the emergence of design as a field or discipline.' He
identifies the trade and professional stages as periods where education and
training inevitably followed industrial practices, but makes the important
distinction in the third phase where education and industry become partners.
A scenario in which education might challenge and even lead industry.
More recently, Buchanan gave a gently provocative talk to a gathering of
design educators at the Sydney Design '99 Conference in September 1999
entitled 'The design school of the future' where he defined four types of
knowledge which could be applied to design teaching:
1

The guru approach from a kind of Gnostic or spiritual sense of beauty,

2

Personal vision or opinion, teaching through personal experience,

3

Concern for nature or technology as process,

4

Content and subject matter where students are helped to have worthwhile
experiences through integrating multidisciplinary knowledge into
something useful.

Buchanan was suggesting that students need to differentiate between opinion
and informed opinion (knowledge). He also expressed a worry that in the
current drive toward PhD status, the undergraduate programs would be
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neglected, which I believe is already the case. As 'theoretical/ academic' staff
who have themselves qualified with higher degrees drift toward supervising
and teaching on the higher degree programs, they become less involved with
undergraduate work and a philosophical and knowledge gap is widening
between the two areas.
Design theory begins with an understanding of the process of problem
recognition, the methodologies of research, synthesis, production, evaluation and
reflective practice. Theory grounded in the practice of design. At the centre is a
process of visual and spatial thinking which is a powerful complement to a rational
and linear mode of thinking and understanding of phenomena. Drawing should
be seen as an aid to thinking and not simply as 'mark-making' for self expression.
Like other disciplines and perhaps more than most because of its
interdisciplinary applications, the field of design extends and integrates the
critical frameworks of associated areas including semiotics, applied linguistics,
rhetoric, anthropology, social psychology, and so on. Calls for the inclusion of the
inter-disciplinary subjects were made as long ago as 1968 by the Working Party
on Typographic Teaching in the UK. Bonsiepe (1994), Margolin (1994), Swanson
(1994), Buchanan (1995), Swann (1996), Wild (1996), Friedman (1997), have
similarly made a strong case for grounding the education of a designer with
theories of perception, theory of language, semiotics, visual rhetoric, cultural
history, anthropology, theories of communication and information, and so on.
Understanding is about constructing conceptual frameworks that help to
explain practice and the phenomena resulting from that practice - and in an
iterative process to inform future practice. Constructing ideas through visualspatial modelling and drawing is an area of thinking (curiously the least written
about by designers) where design could contribute for the benefit of a wider
student community. Critical thinking and conceptualising require
developmental programs and yet we still expect these to occur simply through
the osmosis of carrying out design projects.
Approaching practical subjects from a theoretical perspective does not
imply that design loses its territory by 'submitting' to these other discipline
areas. One can think about, theorise and learn about typography through
language and linguistic frameworks but the focus is still on typography.
Typography is part of the whole field of language as the visible manifestation
of a recorded language that includes commercial, social and poetical forms.
Seen in this light, linguistic frameworks enlarge and explain the phenomena of
typography as the written expression of the verbal language (which includes
poetic and creative expression).
The emphasis on a program of understanding needs to explore theoretical
frameworks and critical, creative thinking for its own sake - albeit located in
design - rather than a practical design program where understanding and
theory is merely implicit. If we want to distinguish a university education
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through design from the technical and art school training for design, we have
to make the distinction explicit- to ourselves, to the students, to the profession
and to the general community. Development of a university curriculum is
dependent on recognising this difference of emphasis. Instead of facing this
challenge, many design lecturers have been intent on magnifying the
differences between the practice-based creative activities and traditional
academic study, and thereby justifying the status quo.
Breaking free of the prevailing mindset entails a fundamental change
toward design education- or to use a now overworked phrase, a paradigm
shift. If we are to seriously embrace the inter-disciplinary approach that is being
called for, we cannot include the hefty proportions of mere practice that are
characteristic of the art school tradition. We are now in the post-art school
period and need to radically appraise the curriculum and not just make
incremental changes. Perhaps one answer lies in constructing inter-disciplinary
courses or to set up joint/combined degrees. This is already happening in a
number of institutions. However, it is important that core subjects are not
marginalised as electives in a long list of liberal offerings as seems to be
happening in many instances. The trend unfortunately, is that BA programs are
fragmenting into craft specific courses within design - multimedia,
photography, typography, and so on, rather than developing the field of design
as a discipline in its own right with genuine cross-disciplinary programs.

Conclusion
The problem is not unique to design, and neither is it new. The balance between
performance and understanding is an issue in many professional programs and
there have been numerous calls for reform during the past few decades.
Architecture, our most closely related discipline, has a constant battle to
maintain the breadth and depth of educational goals commensurate with
professional competence. Unlike the Anglo-Australian 'artanddesign' (one
word) evolutionary history, European and American design programs more
usually developed from architecture, but the struggle to balance educational
aims and practice is still an issue among academics and the profession.
However, I suggest that the much longer history of architecture as a
discipline, and the very nature of the deeply embedded heritage and cultural
place for the built environment, enables architectural programs to better
integrate education and understanding along with their two and threedimensional explorations of the visual domain.
The cohort of students we have now are computer literate and are raring
to go and exploit the tools of the modern age. That is a positive attribute, but
too many of them become reliant on whiz programs. Can they think through
and articulate the various implications that their concepts will have on society?
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The inherited design/art school ethos has not so far encouraged in-depth
study of the phenomena of design, instead it has fostered artistic self-expression
and the obsession with the craft object. It would be interesting to know what
and how many, or if any major changes have occurred, within the few
remaining independent art schools offering degree programs. My observations
above are made from an individual perspective of course, but I believe the
opportunity to study design in all its intellectual facets as well as in the context
of making and doing- has yet to be fully realised. It will not be achieved until
we dispense with all the sacred cows of the old art school era.
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The foundations of interaction design: Philosophy and the
ecology of design culture
Philosophy is not a new feature of the field of design. It is evident wherever
designers or those who study design through history, criticism, or theoretical
speculation and empirical research have attempted to state the assumptions
upon which their work is based. Indeed, it is evident in the practical decisions
of designers as well as the working decisions of those who reflect on design,
whether the bases of those decisions are made explicit or remain tacit, implicit,
or unconscious. Wherever we find a conception of the circumstances and
subject matter of design, the methods of design practice and design research,
and the purposes and goals of design and design studies, we find some form
of philosophy taking shape around fundamental issues. What is new in our
field is deliberate and systematic reflection on the variety of philosophical
assumptions held by those who practice and study design.
There are two goals in this kind of philosophical inquiry. The first goal is
to clarify the nature of the assumptions and presuppositions that are held by
individuals in the design community. It is, in effect, an inquiry into the ecology
of design culture-an inquiry into the irreducible and interconnected pluralism
of beliefs that have existed in the past and that exist today, accounting for the
remarkable range of design and reflection on design that we find around us.
Such a goal is related to the spirit of philosophy that is expressed by Alfred
North Whitehead. "Human beliefs constitute the evidence as to human
experience of the nature of things. Every belief is to be approached with
respectful inquiry. The final chapter of philosophy consists in the search for the
unexpressed presuppositions which underlie the beliefs of every finite human
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intellect. In this way philosophy makes its slow advance by the introduction
of new ideas, widening vision and adjusting dashes."
The second goal is insight into new ways of thinking and acting in the
world. It comes from discovering, inventing, and exploring new distinctions,
new formulations of problems, new methods and themes of practice and
inquiry, and new goals and purposes that allow an individual to make a
personal contribution to the collective enterprise of understanding and
practicing design as a feature of human culture. Such a goal is related to the
spirit of philosophy that is expressed by John Dewey. "Philosophy [is] a form
of thinking, which, like all thinking, finds its origin in what is uncertain in the
subject matter of experience, which aims to locate the nature of the perplexity
and to frame hypotheses for its clearing up to be tested in action."
I have cited Whitehead and Dewey not because I am particularly attracted
to either of their forms of philosophy. Rather, I cite them because, despite their
fundamental philosophical differences, they both emphasize the sense in which
philosophy is an ongoing activity rather than a static body of propositions or
beliefs, however well grounded. There is, indeed, a legitimate sense in which
we may speak of the philosophy of Spinoza or Aristotle or Kant or Dewey. But
as we begin to introduce a new level of philosophical reflection into design
through doctoral education and research, it is important to recognize that
philosophy is fundamentally an activity and an art of inquiry, not an ideology.
My goal, therefore, is to show, concretely, how philosophical inquiry may
be employed to clarify a new field of design practice, indicating the
philosophical conceptions that have guided its historical development and the
ideas that are now central in its practical exploration by designers. For this
purpose, I have selected the emerging field known as "interaction design." I
will explore the origins of this field, the alternative hypotheses that designers
have employed in its exploration, and some of the problems that are now
emerging for new directions in practice and theory. The presentation will be
organized around the fundamental philosophical issues that lie behind the
work of practicing designers. In this way, I hope to show, by example, how
such a form of philosophical inquiry may be extended into other areas of design
and design studies for the benefit of theory and practice.
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This paper explores the nexus between design and evolution, at both macro and
micro levels. At the macro level, it engages this debate with the holistic sciences
rather than the mechanistic sciences which largely informed last century's
discourse. It is argued that this emerging scientific paradigm significantly
recasts the debate. It is further argued that more congruence between design
and social evolution could be of considerable societal benefit. At the micro
level, it introduces the theme of evolutionary models as explanatory tools and
structuring principles within design and creative practice. While the process of
designing is not designer-independent, and is thus to a large extent directed,
rather than neutrally responsive to conditions, it nevertheless may be viewed
as an evolutionary process in which the final outcome is generated via a process
of increasingly informed generation, testing, development and modification.
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Design and Evolution
Design theory based on modern evolution theory emerged in the early 1960s,
early works addressing the relationship between complexity and design (e.g.
Venturi, 1966).
Although a sufficiently coherent view of the holistic sciences, to which
designers could respond, emerged in the mid 1970s it is only since the early
1990s that the relationship between design and modern evolution theory has
been systematically examined. These inquiries can been classified thus:
•

Evolutionary metaphors in design Oencks, 1995, 1997a&b)

•

Evolution of products (van Nierop et al, 1997)

•

Evolution and design practice (Broadbent, 1998)

•

The role of design in evolving social systems (Broadbent, 2000; Broadbent
& Denison, 2000)

The latter two themes are the subject of this study.

Evolution and design practice
While the 'creativity' of evolution has been celebrate<..!

si.m:~:

at l~:ast the time of

Darwin (Perkins 1994: 119), evolution itself has often been seen as a transparent
and relatively unproblematic model of creativity and, by implication, design.
Perhaps the most well-known of the models of creativity inspired by
Darwinian evolution is that of Campbell (1960, 1974). This work, supported by
Popper (1974: 1061-1062) and rehearsed by Briskman (1980), proposes a twofold iterative process comprising quasi-random generation and selective
retention of ideas. Such a process is, in Briskman's phrase, blind but not too
blind: blind insofar as the creatorI designer does not know, specifically and in
detail in advance of its actual production, what s/he will eventually produce;
not too blind in that the creator is constantly in a state of interaction with, and
is influenced by I learns from, that which s/he has produced so far.
This view avoids the strict mechanism o f reductionism while at the same
time allowing the human subject determinative power and a central role within
the process, i.e. it avoids appeals to mystery as demonstrating creativity's
essentially unknowable character. Thus is the problem of foreknowledge
solved: the creator does not know what the final outcome will be, but is
nevertheless constituent within the process as an active and knowing I
controlling agent (c.f. Hausman 1969; Briskman 1980).
Yet it is this knowingness, this intentionality on the part of the creator, this
directedness on the part of the designer, that is at the root of the criticisms of
such Darwinian or nee-Darwinian explanations of human creativity. Thus, for
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example, Ruse (1986) cites such intentionality on the part of the creator, and
specifically the progress that this entails, and by which the desire for the future
product is fue!.Jed and against which the outcome is measured, as antithetical
to Darwinian evolution. O'Hear (1997) is similarly antagonistic, citing the
transcendent rationality and reflectiveness of the human subject as evidence
that evolution has limited explanatory power in terms of human actions and
achievements. As Perkins notes, "Progress towards higher and more complex
organisms is human wishful thinking" (1994:120).
While this may be regarded as self-evident, the absence of progress as a
directed activity does not militate against the usefulness of evolutionary
theories - Darwinian or nee-Darwinian - as models or analogies of design and
design thinking. Thus Perkins (1994: 120) concedes that any creative systemand he includes under this heading nature- involves "adaptive novelty": "A
creative system produces something on the one hand novel and on the other
adaptive in its context." His epigram" All now are but previously were not" is
admirably suited to the process of d esigning- a directed process of generation,
testing and development I refinement that moves incrementally towards a
desired outcome, the details of which are not known prior to its manifestation.
This search is thus, to some extent, evolutionary in nature, since what it
searches for and how it makes changes are precisely generational: the final
outcome evolves through a series o f (few or many) changes, each made in
response to the problem as given (the initial problem specifications); the
problem as taken (the imposition upon the initial problem of the designer's will
and the ideological framework within which s/he is implicate to determine
how and what should be 'solved'); and what has previously been generatedincompletely- towards this end.
While not positing design as evolution by natural selection, the basis of the
evolutionary analogy is made clear in the following description from Perkins
(1994: 126):
"We take as the mechanism of evolution Darwin's three classic
principles of natural selection: (1) spontaneous variation (now, but
not by Darwin, understood as variations in genes); (2) selection (a
matter of survival long enough to breed); (3) preservation of traits
(parents tend to pass on traits to offspring)."
In this way the offspring of successive variations are, in design terms,
conceptually, formally or developmentally further advanced than the
predecessors from which they sprang.
The pedigree of such evolutionary analogies is well-founded. Such
analogies- for the social evolution of ideas rather than for biological formshave been developed by Dawkins and Dennett. One key component o f
Dawkins' contribution (1976: 192-20n retained by Dennett (1991: 199-210), has
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been his notion of memes, those variations, from among other candidates, that,
for some reason of greater appeal, are selected and retained.
This survival power of appeal may, in the design context, be rephrased as
explanation in terms of the prevailing ideological frame within which a
designer is working and with which s/he is thoroughly, albeit perhaps
unconsciously, imbued. Thus those determining schemata that predispose
designers at some particular point in time to adopt certain decision-making
strategies relating to formal, material or teclmical notions make their presence
felt at both the generative/variational and the retentive stages.
The creative process - of which the design process might be considered a
special case - is thus amenable to elucidation, though not complete explanation,
by recourse to comparison to evolutionary mechanisms. Accepting Lumsden's
(1999:153) definition of the creative process as "those mental events by which
an organism intentionally ... goes beyond its prior experience to a novel and
appropriate outcome" one might suggest that the evolutionary analogy pertains
both to the changes mirrored in the mental processes of the designer and to the
successive changes that occur to the outcome itself. In the same way, just as
Gruber and Wallace (1999: 93) contend that "the creative person is an evolving
system", so the process of design and the outcome itself is an evolving system.
While the foregoing might at first glance appear to offer the possibility of
both universal generalization and comprehensive explanation, it is important
to note that to evoke the evolutionary analogy in relation to design and
creativity is neither to suggest predictability on the one hand, nor to deny multicausality on the other. The process remains unpredictable in exactly the same
way that the problem of foreknowledge obliges - the final outcome is never
known in advance of its production. Causation, of both variation and selective
criteria, and both determinate and serendipitous, remains multi-dimensional
and imposes itself upon the process regardless of the frame within which it is sited.
Yet, the above notwithstanding, it is the very intentionality that resides at
the heart of the design act, and th e deliberate selection and retention of
variations that is usually marshalled as argument against the evolutionary
analogy. As Lumsden observes, "For neo-Darwinists, evolution is a
dramatically creative, albeit nonintentional natural process pivoted on a tension
between the genesis and the shaping of raw diversity" (Lumsden 1999: 154). In
this sense the diversity in a given design act does not remain 'raw' for long. The
intense interaction between designer and 'variant-to-date' rapidly subjects the
raw to intellectual and formal scrutiny. The retention process is thus knowing,
deliberate and self-conscious. The retention criteria, likewise and as noted
earlier, are determined by the essential tension b etween the requirements of the
original problem on the one hand, and by the d esires, opinions and ideological
imperatives of the designer on the other.
If this is antithetical, even as an analogy, to processes of Darwinian natural
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selection, then perhaps it is more amenable to what Williams (1996: 33) terms
"artificial selection" and to a closet Lamarckism, the deliberate inheritance I
retention of acquired characteristics being par excellence the modus operandi of
design processes. In this way the credibility difficulties of strictly random
mutation and retention may appropriately be replaced by directed or adaptive
mutation in the case of design.

The role of design in evolving social systems
This part of our study is based on the general evolution theory of Laszlo (1996).
In addition to the four dynamic evolutionary systems recognised by Laszlo physical, biological, social and cognitive- a fifth is distinguished here, the
technological. Although belonging to social systems, technological systems will
establish their own identity in coming decades.
Three of these five systems- the social, cognitive and technological- have
been selected for closer study. The physical realm was excluded because of its
very long time scales. The biological realm will be used to provide analogies.
Significant evolutionary literatures have been identified for all those
design-contiguous disciplines within these three realrns(Broadbent & Denison,
2000), a finding which supports the usefulness of regarding design itself as an
evolutionary system. In consequence, a preliminary study into the contribution
of the social evolutionism literature to understanding the sociocultural role of
design was made, based on the texts of Eisler (1987), Snooks (1998), and
Sanderson (1999). The results of this study can be summarised as follows:

Design and social evolutionism
•

Reasonable evidence for social evolutionism provides the basis for
considering possible relationships between design and evolution

•

The evidence of evolutionary literatures for those disciplines contiguous
with design further s trengthens the view that design is also subject to
evolutionary processes

•

If this is the case, design should desirably be congruent with the emerging
'laws' of social evolution

•

The relationship between design and social evolution seems very direct
and strong, as might be expected if it is indeed a social 'evolutionary
guidance system' (a Ia Banathy, 1987)
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Design and evolutionary dynamics
•

The distinctiveness of biological and social evolution may explain the
failure of attempts to relate design to the former

•

It seems unlikely that social macroevolutionary phenomena are simply the

aggregation of microevolutionary phenomena, which argues for vertical as
well as horizontal integration of design
•

It seems unlikely that social and psychological evolution are distinct
phenomena, rather that design should take account of their relatedness

•

The existence of processes akin to natural selection in social evolution will
likely have considerable significance for design practice

•

The issue of purposiveness in social evolution also has significant implications for
design practice, and needs clarification. Purposiveness contrary to evolutionary
principles may be counterproductive and of no avail in the longer term

•

Designers should ensure that the structure (individual)/agency (society)
dialectic remains functional

Design and sustained evolution
•

Design sustains innovation in social systems, thereby promoting evolution
rather than stasis, devolution and extinction; design can thus be seen as a
means of keeping social systems in balance with their environments

•

Design should concern itself with the most efficient ways to achieve
societal materialist objectives if it is to contribute to societal dynamics

•

Design can defer social stagnation by improving the current dynamic
strategy should a change strategy fail, and societal collapse occur, the core
purpose of design will revert from addressing the needs of prosperity to
those of survival

Design in the modern state
•

Design may be key to addressing society's concerns about the increasing
complexity of sociocultural systems

•

The innovative nature of design should ensure it a central role in society,
the more so in contemporary, fast-changing societies

•

The principal drivers of social evolution - demography, ecology,
technology, economics - are all central concerns of modern design
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•

Design should be seen as a means of minimising discordances from
adaptations which favour some sections of society over others

•

A key social role for design should be to discriminate against maladaptive
evolutionary processes

•

Redressing the male dominator mode of most global societies will require
design of the highest order

•

Design has a vested interest in maintaining democracy, as its creativity is
more likely to be stifled by totalitarianism (e.g. the Bauhaus movement in
1930's Germany). Democracy seems characteristic of highly complex social
systems which, by nature, become diverse, decentralised, and autonomous.
Democracy, perhaps, entertains a higher level of chaos than totalitarianism,
and this also favours the role of design in society

•

If design indeed finds increasing expression in larger, more complex
societies, growing societal dynamism and autonomy will further reinforce
its societal role

Design and the current social transformation
•

The time-frame for a meaningful design response to the current
technological transfo rmation of socioculture is very short, probably no
more than a decade

•

Designers must clearly comprehend the nature of major social
transformations, to optimise their role in them

•

Design is a central strategy to avoid recurrence of militaryI commercial
conquests should the current dominant technological paradigm become
exhausted

•

Recognition that 'conscious evolution' may be the only future for global
society would entail a pivotal role for design as an 'evolutionary guidance
system'

•

Coevolution, as a means of coping with turbulence and accelerated social
evolution, should be encouraged by design

•

Social unrest at large will be played out also in the d esign community, as
the pioneers of change confront the old political dynasty; the 'eco-design'
movement can be seen as a microcosm of this phenomenon

TI1ese conclusions on the implications of the three macrohistories reviewed are
of a preliminary nature: further substantiation wiU be required in most instances.
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Conclusions
Future studies will further examine the relationship between design and
general evolution theory. More particularly:
•

The evolutionary view of creativity will be reviewed from this theoretical
perspective

•

The implications of social evolutionism for design theory and practice will
be further examined

•

The evolutionary literatures of those disciplines contiguous with design
(Broadbent & Denison, 2000) will be reviewed in respect of the mooted role
of design as an evolutionary guidance system

The educational implications of these inquiries are also Wlder consideration.
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Design as a Discipline

Nigel Cross
The Open University, UK

There has been a long history of concern to develop a scientific approach to
design. This paper unravels some of these concerns, and develops the view of
'design as a discipline', based upon a 'science of design', not a 'design science'.
The underlying axiom of this discipline is that there are forms of knowledge
special to the competencies and abilities of a designer. Design as a discipline
needs to develop its intellectual independence, whilst seeking to emulate other
disciplines in standards of rigour in scholarship and research.
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Design and science
A desire to 'scientise' design can be traced back to the 20th-Century Modem
Movement in design. Protagonists for the movement espoused a desire to
produce works of art and design based on objectivity and rationality, that is, on
the values of science. These aspirations to scientise design surfaced strongly again
in the 'design methods movement' of the 1960s. The desire of this new movement
was, perhaps even more strongly than before, to base the process of design (as
well as the products of design) on objectivity and rationality. The origins of this
emergence of new design methods in the 1960s lay in the application of novel
scientific and computational methods to the novel and pressing problems of the
2nd World War- from which came civilian developments such as operational
research and management decision-making techniques.
The 'Conference on Design Methods', held in London in 1962 Gones and
Thomley, 1963), is generally regarded as the event which marked the launch of
the design methods movement and design methodology as a subject or field of
enquiry. A second conference, on 'The Design Method', held in Birmingham in
1965 (Gregory, 1966a), tried to relate 'the design method' to 'the scientific
method' and began specifically to refer to 'design science'. (The term was also
being used by Buckminster Fuller, but with different intentions.) In the final
paper in 'The Design Method' proceedings, Gregory (1966b) sought to promote
this concept of 'design science'. Gregory's definition was: 'Design science is
concerned with the study, investigation and accumulation of knowledge about
the design process and its constituent operations. It aims to collect, organize
and improve those aspects of thought and information which are available
concerning design, and to specify and carry out research in those areas of
design which are likely to be of value to practical designers and design
organizations' (Gregory, 1996: 323).
From this perspective, the decade culminated with Herbert Simon's
outline of 'the sciences of the artificial' and his specific plea for the development
of 'a science of design' in the universities: 'a body of intellectually tough,
analytic, partly formalizable, partly empirical, teachable doctrine about the
design process' (Simon, 1969: 58). This is probably not unlike what Gregory had
in mind, and thus the terms 'design science' and 'science of design' became
confused, sometimes being used interchangeably.
But others also had the d evelopment of a 'design science' as their aim. For
example, Hansen (1974, quoted by Hubka and Eder, 1987) stated the aim of
design science as being 'to recogniz~ laws of design and its activities, and
develop rules'. This would seem to be a design science constituted as
'systematic design'- the procedures of designing organized in a systematic way.
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Hubka and Eder were originators of the Workshop Design Konstruction (WDK)
and a major, continuing series of international conferences on engineering
design (ICED), and also formed 'The International Society for Design Science'.
They regarded Hansen's definition as a narrower interpretation of design
science than their own: 'Design science comprises a collection (a system) of
logically connected knowledge in the area of design, and contains concepts of
technical information and of design methodology. A Design science addresses
the problem of determining and categorizing all regular phenomena of the
systems to be designed, and of the design process. Design science is also
concerned with deriving from the applied knowledge of the natural sciences
appropriate information in a form suitable for the designer's use' (Hubka and
Eder, 1987: 124). This definition includes systematic knowledge of both the
scientific/technical underpinnings of the design of artefacts and of design
process and methodology.
The Design Research Society's 1980 conference on 'Design:Science:Method'
Gacques and Powell, 1981) gave an opportunity to air many considerations on
the relationships between design and science. The general feeling emerging
from that conference was that it was time to move on from making simplistic
comparisons and/or parallels between science and design; that perhaps there
was not so much for design to learn from science after all, and that perhaps
science rather had something to learn from design. Cross, Naughton and
Walker (1981) claimed that the epistemology of science was in disarray and
therefore had little to offer an epistemology of design. Glynn (1985) later
suggested that 'it is the epistemology of design that has inherited the task of
developing the logic of creativity, hypothesis innovation or invention that has
proved so elusive to the philosophers of science' (Glynn, 1985: 126).
One view of the design-science relationship is that, through the reliance of
modem design upon scientific knowledge, through the application of scientific
knowledge in practical tasks, design 'makes science visible' (Willem, 1990).
Eekels and Roozenburg (1991) made a detailed comparison of scientific research
with perhaps the most science-based domain of design - engineering design.
They refuted the 'misunderstanding' that engineering design might be
regarded as a kind of scientific research, and concluded that 'many of the
differences are fundamental in character. As design may be considered the core
of engineering, and research the core of science, these differences should guard
us from identifying engineering design with scientific research, or even
engineering with science' (Eekels and Roozenburg (1991; 203). Roozenburg
(1992) also went on to contribute to the elusive logic of creativity with his paper
'On the logic of innovative design'.
Despite these investigations and clarifications of the design-science
relationship (see also de Vries, Cross and Grant, 1993), there remains some
confusion. I would like especially to try to clarify the two terms: a design
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science, and a science of design.
I would suggest that design science implies an explicitly organised, rational
and wholly systematic approach to design; not just the utilisation of scientific
knowledge of artefacts, but design in some sense a scientific activity itself. This
is a controversial concept, challenged by many designers and design theorists.
As Grant (1979: 46) wrote: 'Most opinion among design methodologists and
among designers holds that the act of designing itself is not and will not ever
be a scientific activity; that is, that designing is itself a non-scientific or ascientific activity.'
However, Grant also made it clear that 'the study of designing may be a
scientific activity; that is, design as an activity may be the subject of scientific
investigation' Grant (1979: 46). This is the concept of a science of design, for
example as stated by Gasparski and Strzalecki (1990: 1186): 'The science of
design (should be) understood, just like the science of science, as a federation
of subdisciplines having design as the subject of their cognitive interests.' 1n this
view, therefore, the science of design is the study of design - something similar
to what I have elsewhere defined design methodology to be; the study of the
principles, practices and procedures of design (Cross, 1984).
So I would suggest that science of design refers to that body of work which
attempts to improve our understanding of design through 'scientific' (i.e.,
systematic, reliable) methods of investigation. Let us be clear that a 'science of
design' is not the same as a 'design science'. The study of design leaves open the
interpretation of the nature of design.

Design as a discipline
By Design as a Discipline, I mean design studied on its own terms, within its
own rigorous culture. I mean a 'science of design' based on the 'reflective
practice' of design.
Donald SchOn (1983) explicitly challenged the positivist doctrine
underlying much of the 'design science' movement, and offered instead a
constmctivist paradigm. He criticised Simon's 'science of design' for being
based on approaches to solving well-formed problems, whereas professional
practice throughout design and technology and elsewhere has to face and deal
with 'messy, problematic situations'. Instead of the positivist approach, Schon
(1983: 49) proposed to search for 'an epistemology of practice implicit in the
artistic, intuitive processes which some practitioners do bring to situations of
uncertainty, instabilty, uniqueness, and value conflict,' which he found in
'reflective practice'. Schon appeared to be more prepared than his positivist
predecessors to put trust in the abilities displayed by competent practitioners,
and to try to explicate those competencies rather than to supplant them. This
approach has been developed particularly in a series of conferences and
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publications throughout the 1990s focused on 'research in design thinking':
Cross, Dorst and Roozenburg (1992}, Cross, Christiaans and Dorst (1996}, Akin
(1997}, Goldschmidt and Porter (1999).
Despite the positivist, technical-rationality basis of The Sciences of the
Artificial, Simon did propose that 'the science of design' could form a
fundamental, common ground of intellectual endeavour and communication
across the arts, sciences and technology. He suggested that the study of design
could be an interdisciplinary study accessible to all those involved in the
creative activity of making the artificial world. For example, 'Few engineers and
composers... can carry on a mutually rewarding conversation about the content
of each other's professional work. What I am suggesting is that they can carry
on such a conversation about design, can begin to perceive the common creative
activity in which they are both engaged, can begin to share their experiences of
the creative, professional design process' (Simon, 1969: 82).
This is the challenge for design research - to construct a way of conversing
about design that is at the same time both interdisciplinary and disciplined. It
is the paradoxical task of creating an interdisciplinary discipline. This discipline
seeks to develop domain-independent approaches to theory and research in
design. The underlying axiom of this discipline is that there are forms of
knowledge and ways of knowing that are special to the awareness and ability
of a designer, and independent o f the different professional domains of design
practice. Just as the other intellectual cultures in the sciences and the arts
concentrate on the underlying forms of knowledge peculiar to the scientist or
the artist, so we engaged in the culture of design must concentrate on the
'designerly' ways of knowing, thinking and acting.
Many researchers in the design world have been realising that design does
indeed have its own appropriate intellectual culture, and that we must avoid
swamping d esign research with different cultures imported either from the
sciences or the arts. This does not mean that we completely ignore these other
cultures. On the contrary, they have much stronger histories of enquiry,
scholarship and research than we have in design. We need to draw upon, and
feed back into, those histories and traditions where appropriate, whilst building
our own intellectual culture, acceptable and defensible in the world on its own
terms. And we have to be able to demonstrate that standards of rigour in our
intellectual culture at least match those of the others.

Design research
Throughout the field of design research in recent years there has been a
growing awareness of the intrinsic s trengths and appropriateness of design
thinking within its own context, of the validity of a form of 'design intelligence'
(Cross, 1999). There has been a growing acceptance of design on its own terms,
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a growing acknowledgement and articulation of design as a discipline. We have
realised that we do not have to turn design into an imitation of science; neither
do we have to treat design as a mysterious, ineffable art. We recognize that
design has its own distinct intellectual culture.
But there is also some confusion and controversy over the nature of valid
design research, particularly in the context of doctoral education. I believe that
examples of 'best practice' in research have the following characteristics.
The research is:
Purposive

• based on identification of an issue or problem worthy and capable of investigation

Inquisitive

• seeking to acquire new knowledge

Informed

·conducted from an awareness of previous, related research

Methodical

• planned and carried out in a disciplined manner

Communicable

• generating and reporting results which are testable and accessible by others.

These characteristics are normal features of good research in any discipline. I
do not think that such normal criteria inhibit or preclude research that is
'designerly' in its origins and intentions. However, they would exclude works
of so-called research that fail to communicate, are undisciplined or ill-informed,
are introspective or personalised, and therefore add nothing to the shared body
of knowledge of the discipline.
I believe that we need to draw a distinction between works of practice and
works of research. I do not see how normal works of practice can be regarded as
works of research. The whole point of doing research is to extract reliable knowledge
from either the natural or artificial world, and to make that knowledge available to
others in re-usable form. This does not mean that works of design practice are
excluded from design research, but it does mean that, to qualify as research, there
must at least be reflection by the practitioner on the work, and the communication
of some validated and therefore re-usable results from that reflection.
Another danger in this new field of design research is that researchers
from other, non-design, disciplines will import methods and approaches that
are inappropriate to developing the understanding of design. Researchers from
psychology or computer science, for example, have tended to assume that there
is 'nothing special' about design as an activity for investigation, that it is just
another form of 'problem solving'. However, developments such as artificial
intelligence and other computer modelling in design have perhaps served
mainly to demonstrate just how high-level is the cognitive ability of designers,
and how much more research is needed to understand it. Better progress seems
to be made by designer-researchers, and for this reason the recent growth of
doctoral programmes, and conferences and workshops featuring a new
generation of designer-researchers, are proving extremely useful in developing
the methodology of design research. As the number of emerging designer98
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researchers grows, so we can expect that there will be a corresponding growth
in and of d esign as a discipline.
We are still building the appropriate paradigm for design research. My
personal 'touch-stone' theory for this paradigm has been that there are
'designerly ways of knowing' (Cross, 1982). Building such a paradigm will be
helpful, in the long run, to design practice and design education, and to the
broader development of the intellectual culture of our world of design.
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This paper is a conceptually broad exploration toward a philosophy of science
for design research. It also begins the work of establishing criteria for certifying
knowledge in the discipline. This is an exploratory probe, an attempt at
heuristic consideration, rather U1an a completed program.
In this paper, we address three kinds of issues. First, we consider some
fundamental elements of science such as research processes. Second, we d eal
with prevailing paradigms in information science as a case of design science
and the metaphors underlying the different schools of thought. Third, we
develop a model of different paradigms for research and explore the platform
for a new paradigm that we have termed clarified subjectivity. We conclude by
suggesting ten criteria for clarified subjectivity.
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Toward a philosophy of science for design research.
An heuristic approach.
Introduction
This paper h as two important points of departure. The first is a conceptually
broad exploration toward a philosophy of science for design research. The
second is the work of establishing criteria for certifying knowledge in the
discipline. This is an exploratory probe, an attempt at heuristic consideration,
rather than a completed program.
While we offer no complete program, we believe it possible to establish
objective criteria for design knowledge. In this paper, we suggest ten such criteria.
To develop this approach, we draw on concepts and prior work in
information science, information systems, and management studies. These form
a useful frame for design research for three important reasons. Design sciences
are technical or social sciences concerned with how to do things to accomplish
goals. Design sciences emerge when skills-based professions move from rules
of thumb based on trial and error to instructions based on scientific method.
The design professions are at this point now. First, these fields can be seen in
the framework of the design sciences. Second, these fields have a rich heritage
of research traditions that can be adapted to other fields of design research.
Third, these fields have seen a significant range of debate on research traditions
and the philosophy of science, with outcomes that can be adapted to other
fields of design research.
Herbert Simon (1982: 129) defines the goal of science in general as
understanding "things: how they are and how they work." Next, he defines
design. To design is to "[devise] courses of action aimed at changing existing
situations into preferred ones" (Simon 1982: 129). This describes the broad field
of making and planning professions and the disciplines that support them. We
identify these by using the word "design." These include industrial design,
graphic design, textile design, furniture design, information design, process
design, product design, interface design, transportation design, systems design,
urban design, design leadership and design management as well as
architecture, engineering, inform<1tion technology, and computer science.
The different forms of design knowledge in theory and in professional
practice move from thinking, research <~nd planning at one end of the process
to physic<1l manufacture, assembly, packaging and presentation at the o ther.
Traditional approaches to research fields that have w ell developed
research traditions emphasize methodology at the expense of what is being
investigated. This is especially true in research traditions that involve
hypothesis testing.
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The traditional research perspective is grounded in the commonplace
understanding of the scientific method. It is frequently applied in situations
where it may not be appropriate. One example is a situation in which values
and goals play an important role in understanding process or determining
outcomes. Because design and design science involves shaping preferred
outcomes, values and goals play a part in the larger program of design research.
In the sense of a trivial positivism, the scientific method in research is
mainly based upon:
1. A search for casual relationships.
2. The use of empirical evidence.
3. The notion that research is value free.
Neo-humanism, social relativism, radical structuralism and post-positivism are
alternative approaches to the logical positivism implicit in the common
interpre tation of the scientific method. We argue for a pluralistic approach to
research. In our view, method depends on the nature and complexity of the
aspects of reality to be studied.
The scientific approach to design research does not contradict the artistic
aspect of design. Successful design artifacts have aesthetic values and qualities
as well as ethical purpose. The successful design artifact is both sensual and
engaged. All designed products and services- tactile, mechanical, visual, and
auditory - are mediated through the physical senses. Sensory quality is a
central issue for objects and process that meet human needs. While we will not
focus on sensory issues or aesthetics, we recognize the vital importance of the
aesthetic dimension. All purpose-built artifacts imply human use and value. We
will not focus on these issues either, but we recognize that they exist. These
values must be accounted for in any larger program of design research.
The design process must embrace the aesthetic and the ethical as well as
the scientific. The central difference in our view is that one does not start with
the look and feel, but rather with the parameters of the problem. Look, feel,
tone, and flavor emerge in the solution phase. The parameters of the problem
must first establish the basic requirements of a solution. True attention to the
parameters of a problem also involves ethical values. In this sense, a rich
scientific approach is both rigorous and ethical.
Thus arises the importance of a design science approach to the design
professions. While design research remains young in many of the fields of
design, an emerging design science of design is becoming visible. A number of
leading designers use scientific method and an articulated problem-solving
process. A growing number of designers, scholars and scholar-practitioners are
active in the field of design research. Theory, research and problem solving will
play a central role in the future of the field. We do not argue that scientific
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method, properly understood, has transformed the practice of design. We argue
that it should. In this paper, we will propose a pluralistic vision of research that
brings together important - and sometimes different - streams of thought.
Science and the scientific method should not be identified with positivism.
This article is not the place to discuss the many approaches to science. It is
enough to state that many valid approaches to science that can be usefully
applied to design and design research (f.ex., Alvesson and Skoeldberg 1994;
Argyris, Putnam and Smith 1985; Blumer 1969; Feyerabend 1962, 1974, 1977,
1978, 1987; Galtung 1967; Gleick 1987; Johannessen, Olaisen and Friedman 1997;
Lincoln and Cuba 1985; Newton-Smith 1981; Olaisen 1996; Robson 1993; Rock
1979; Scheffler 1982; Stegmeuller 1979; Suppe 1969, 1977, 1978; Waldrop 1992).
The appropriate selection of method depends on the problem at hand. My own
approach is far from positivistic, but positivistic science also offers valid
methods for certain fields of design research.
Science and scientific method involve a rich relationship between theory
and practice, between conceptualization of the world and the world itself,
between tacit understanding and the ability to articulate tacit understanding as
conscious knowledge. This conscious knowledge is science, the understanding
of how things are and how they work based on fundamental principles.
The comprehensive design process involves a rich, complex integration of
the scientific and the sensual, the intellectual and the intuitive, the effective and
the ethical. The full range of processes that comprise effective design have more
in common with Isaac Newton and Picasso than with Philippe Starck. The
outstanding designer has as much in common with Hokusai as Marie Curie,
and more in common with both than with trendy styling.
Design knowledge and the design science that leads toward it should be
a warm, rich combination of industry and art. It must lead to an industry that
yields jobs while sustaining the environment. It must lead to an art that solves
problems and meets goals while enlivening the senses. If we are to achieve this
goal, we require design knowledge based on robust research traditions. In this
article, we consider ways to achieve these traditions.
It is helpful to consider the broad spectrum of research possibilities with
the broad view of information research that emerged in the 1970s and 1980s.
Many addressed the same kinds of issues that we address today in design
research (f.ex., Beer 1985; Boisot 1987; Checkland 1985; Cronin 1985; Debons
1983; Klein and Hirchheim 1987; Lundeberg 1976; Lyytinen 1987; Machlup 1979,
1984; Mansfield 1982; Nadler 1985; Nissen 1975; Olaisen 1985; Sol 1983; P.
Wilson 1979, 1983; T. D. Wilson 1982).
At one point not long ago, research in information science developed two
independent feedback loops. These form a surprising parallel to two similar
focal points of design research. One feedback loop was product oriented. It was
oriented toward physical information systems and the software that governed
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them. The other was user oriented. Since organizations were the basic users of
information systems, it was oriented to organizational concerns. Contact with
users in designing information services often seemed to be the missing link.
Lyytinen (1987: 3) found that "numerous studies suggest that there is no causal
relationship between the development of formal information systems and the
organizational performance."
In design research, there are similar parallels. The richest tradition of
design research involves pragmatic research or applied research focused on
objects themselves. A second stream of research considers some of the social
factors in design, including design management, economics, products semiotics
and design history.
A comprehensive view of design research suggests that design research
will extend in several directions (Friedman 1999). In one direction, we find
physical and material sciences that contribute to design. In another direction,
we find physical, biological and ergonomic studies on the way artifacts fit their
environment or meet physical user needs. In these directions, there is an
obvious value for quantitative studies, and even for those kinds of science
identified with the concept of positivism. Where positive science is appropriate,
it should be used. In many dimensions, design touches on such fields as
engineering, technology, material science, electronics, and other areas for which
positive science is appropriate. The research traditions of these fields are well
established and well understood. We will not explore them here.
In other directions, however, the field of design research requires several
different approaches.
Design research must in great part consider the human uses of designed
products and services. This includes both individual and social use. A
comprehensive view will therefore engage qualitative issues. We must widen our
conceptual perspectives on users and their behavior, and we must do so from
within the user's world as well as the designer's world. That is, we must consider
the end use of what we design. This proposed shift of focus requires a more
intelligent use of social research methods for the development of models from the
point of view of the philosophy of soda! science rather than physical science.
At the same time, some areas of design research absolutely demand the
forms of research associated with natural science and engineering. Material
requirements, p erformance factors, logistics and other fields require an
approach anchored in the physical sciences. These must therefore feature in any
comprehensive perspective on design research.
It is vital to note that these two research fields have both been relatively
neglected in past design research. A great deal of design research has been
applied. It has often involved intuitive tinkering with artistic effects rather than
richly considered problems situated in integrated systems of social and
personal use.
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In this paper, we address three kinds of issues. First, we consider some
fundamental elements of science such as research processes. Second, we deal
with prevailing paradigms in information science as a case of design science
and the metaphors underlying the different schools of thought. Third, we
develop a model of different paradigms for research and explore the platform
for a new paradigm that we have termed clarified subjectivity. We conclude by
suggesting ten criteria for clarified subjectivity.
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Some elements of a
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Value in general and economic value in particular is at the core of the aims of
designing. Concepts of value added and value creation is defined along with
such need concepts as experiential-utilitarian, systemic and symbolic. This
gives 6 different configurations, which are briefly discussed. It is finally
suggested, that a research program along these lines must build on both
empirical and conceptual studies. The use of statistical methods and sensometrics may give some interesting insights on how design affects the emotion
and feelings and in the end the perception of value.
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How design creates value: Some elements of a research
programme
There is a general assumption that design can add value to something or even
create value by contributing to the development of objects and artifacts. To
many designers, it sounds futile to ask whether design creates value, but to e.g.
economists of certain schools, the issue is to say the least doubtful. Our research
question is concerned with how design can be interpreted within a context of
economic theory. The purpose is ultimately to explore and measure what is the
value of design. In orde r to explore this we will look a t some value and
economic concepts and explore how these can contribute to an understanding
of how design can create or add value.

Design as strategy and expertise
There are several kinds of design, and we will deal with two. Strategic
design is concerned with the configuration of the value chain or in the ultimate
sense, the value system. The key feature is what a single business unit, for
instance a company, manages strategically. A strategic design decision is
characterized by resource commitment, which usually means irreversible
investment. They often call for complex and systemic solutions. A strategic design
decision may have repercussions throughout the whole value chain. Such design
decisions are taken rarely and when it is, a whole new product is marketed, a
commercialization of a new technology or opening of a new market or channel
of distribution, or when a company is in a dramatic change in the strategic
context. De-regulation and privatization are such examples. There may be an
entrepreneurship issue involved. These are decisions that must be subject of
planning and involve a multiplicity of business functions, for instance marketing,
R&D, production logistics. Also multiple design competencies or expertises are
required. This leads us to the second kind of design, which we will call expertise.
While a non-designer who has a commitment and knowledge of design may take
strategic design-decisions, it takes a well-educated and experienced designer to
become a design expert. An expert is endowed with good intuition, deep
knowledge, a sense of early problem detection and someone who primarily uses
her knowledge procedurally, (Gr0nhaug 1995). Design expertise can be vital as
an ingredient in strategic decisions for instance by delivering scenarios of possible
strategic actions and by providing good systematic user knowledge. But more
important, the designer cum expert takes care of the implementation of strategy
and is usually specialized in for example product-, graphics-, interaction ,- or
other specialty design. Form giving is usually associated with this form of design,
but to an increasing degree design is "creating affordances" (Kristensen 1999), or
"design as enabling" (Heskett 1999) becomes vital also for the designer expert.
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While it may seem common sense that to add "glory" to a product may add to
its value, it is clear, that "affordances" touches values in a deep sense.

Value is a multidimensional concept
There is a general assumption that design can add value to something or even
create value by contributing to the form, shape, color of objects and artifacts.
The issue is design as creating affordances, Gibson (1979). Affordances consist in
the opportunities for interaction that things in the environment possess relative
to the (sensorymotor) capacities of an organism. A value must be recognized as
an affordance and exploited by the individual to become important. The
concept "value" is difficult to acconnt for and to define clearly. Rescher 1969
proposes this definition:
"A value represents a slogan capable of providing for the
rationalization of action by encapsulating a positive attitude
toward a purportedly beneficial state of affairs"
The definition focuses on the way we express values as meaningful expressions
or slogans. They are concerned with end states that are good for the survival of
the organism in sense of its needs. Values are relative to fulfillments of needs.
The end states are subscribed to by members of a society, for instance users,
customers, citizens etc. who identify some features of objects, environments,
artifacts or similar as good, beneficial, preferred to something else. These objects
and artifacts can be ends in themselves or just means to other ends. The
ultimate ends can be for instance material, physical, economic, moral, social,
political, aesthetic, religious, intellectual, professional or sentimental (Rescher
1969). The intended results of a design process affect these issues in a nneven
fashion. Basically, the aim of design is concerned with the material and aesthetic
aspects although other facts occasionally find their way. A particular result of
a design process can be beneficial to some issues and have negative
consequences to others. Also there can be conflicts internally between the issues listed.
There must also be a causal connection that links the action of people with
the end states that they prefer. The mechanism can be purposive in the sense,
that the person acting intends actively to realize the consequences, for instance
collecting wood to light a fire to obtain heat for his life preservation and
comfort. In other situations, the feature can only be enjoyed as a by-product. To
experience the value of beautiful nature, the action may imply moving into a
localization and position from where the sight can be experienced, but the sight
itself is outside the scope of the particular person or human action in general.
If we are concerned with "things" it may be in the hands of some persons
(designers) to create and produce (producers) to bring forth the artifacts, but in
the discretion of the user to experience the qualities.
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We can also speak of "value added" and "value creation". The typical term used
today in business is "value added". The term suggests that there is something, for
instance an object, which is affected by something (design), which leads to the user
perception of an additional value. This is sometimes referred to as a "paretoimprovement" and means that at least one user is better off without any worse. In a
value system line of thought, this requires that at least one user is better off and that
some changes have occurred in a value chain. We may also consider a single user,
in which case this user finds an enhanced dimension, for instance functionality that
he appreciates as an improvement. Value creation, on the other hand, may be
attributed only to situations where there is no prior frame of reference, not a product
that simply has been improved. We are then speaking of radical innovations or
Schumpeter type innovation after the Austrian- American economist Joseph
Schumpeter. In this case some is created which leads to n ew users, new markets, new
value systems. Schumpeter (1950) speaks of a creative destruction since such
innovations often make other systems obsolete. This typically happens in connection
with radically n ew technologies, such as the internet in its various s hapes.
Economic values d eal with society's handling of scarce resources.
Economic values suggest a relation between the availability and the desirability
o f certain (other) values. We speak of a "value system" as an economic
mechanism that serves as nuts and bolts of processes where raw materials,
labor, energy etc. serve as factors that go into a production process where the
outcome is products for consumption. Economic value systems refer to
mechanisms by which other values are "cleared" within a society.
Initiated by Wieser (1930) a whole school of economic thought assumes
that the value created in an economic system is imputed by the value of the
user. This is in contrast to for instance the "labor theory of value" attributed to
Ricardo and later Marx, where the value depends on the amount of hours sp ent
on the production. The focus on the user suggests, that only when the end
product is appreciated by the user, who pays, w e see a real surplus value,
namely the difference between the perceived value and the price sacrificed. The
producer on the other hand must cover the costs and in addition receive a
contribution to generate a profit.

Producer
An important aspect o f being a producer is simply to survive in a
competitive market. Sustainable competitive advantage is the current ideology of
several theories of business (Barney 1991). It has been labeled the resource-based
theory etc. According to the theory, the emphasis should be put on the company's
intangible resources; knowledge including design. To sustain a competitive
situation, the company must deliver value to the users. Without this ability it will
soon be out of business. What is important is not how good the company is in
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absolute terms, but its ability to position itself on the market relative to its
competitors. The company prevents competition by protecting their production
factors. This is concerned with appropriability. Protective measures are for
instance patents, lead-times, trade secrets, closed markets, customer loyalty etc.
Problems can also occur when complementary resources are only available from
few suppliers. This can be access to rare raw materials, production facilities or
sub-supplies, skilled labor etc. In these cases, the supplier has an incentive to
press their bargaining power to obtain a larger share of the value created.

The user
Value is imputed from the appreciation of the user of the object or artifact. All
other values are derived from this and indirectly set the value of factor markets
and immediate markets, according to the principle of imputation. The next
question we are concerned with is how a user (or consumer) attributes value to
an artifact, object or system. There seems to be 3 dimensions relevant to the
user's appreciation of value, Kristensen 1999:
The first is referred to as the exp erience of functionality or utility. A
product may be improved in its utility. An automobile can accelerate faster or
reduce fuel consumption. Another dimension can be to include more users, for
instance as universal d esign allows access for users that could not otherwise
have access due to physical limitations.
The second dimension is systemic and is related to people as connected
with other people. This connection can be technical as are telephone networks,
where the utility of each user increases with the number of other users (network
externalities). This is a technological matter. Clearly, the dimensions can also be
sodal compatibility, for instance dress code or gift code. In this situation we are
dealing with social norms and their emotional underpinning (Damasio 1995).
The third dimension concerns identity and symbolic dimensions. People
use products because they create meaning. The meaning serves their identity
both as a matter of his torical artifacts and memorabilia and objects that signal
status and the owner's self-image. These aspects of needs are mainly an
emotional matter and the emotions attached to a type of design, objects etc are
given a value, which depends on the feelings associated with it.
If we combine the 2 dimensions in a framework, we get the following matrix:
Valu. ereaUon

Utility-experience

Enhance function
Add func!ions
Add users

New markels
Universal design
New applications

Systemic aspects

Multiple standards
Ne!Work externalities

New syslems (WAP. medico systems,
information brokering, &-commerce)

Symbota-ldenllty

Value added without ecolological slress
·souvenirs"

New concepts and radically new
cognitive artifacts James Bond applications
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This matrix only indicates possibilities that can lead to further analyses. The
enhanced function, additional functions or additional users s uggest a
quantitative growth in usage, such as new functions on a computer program.
N ew markets, universal design or completely new applications suggest a
qualitatively new domain that did not exist before. In these situations a whole
new distribution, marketing and production may be developed. The matter of
multiple technical standards (GSM 900-1800) also enhances the quality and
similar aspects. New systems, such as WAP are so new that we have not seen
its potential yet and we do not know whether it will succeed. Possible
application could be as a link in diagnostics for e.g. diabetics who use an
interface measuring sugar level, sends the measurement to a medical center or
own physician who decides insulin quantity, sends message to the patients
WAP which then can be connected with a lnnovo® syringe which patient selfinjects. All historical data are stored and enter the systems, which only require
attention from the physician when critical values are read. This does not exist
as yet, but the technology exists. "Bibliofind" which is a network connecting
antiquarian bookshops in many countries is another example where rare books
can be traced easily and the book sellers find themselves in any locality facing
the world market. The last box is more difficult to find good illustrations of.
"James Bond" technologies may serve as examples and cognitive artifacts that
permit better thinking and creative insights. Movies such as The Matrix may
serve as an example breaking with tradition and leading into (a fantasy of) new
experiential dimensions. Here the issue of enabling or affording is extremely
clear. The matter is not form or aesthetic, but what happens with our
imagination and feelings.

A Research Program
Research in design is in the process of becoming an established discipline. As
a discipline, design borrows insights from disciplines such as the
administrative, behavioral and economic sciences. The borrowed insight is
adapted to the nature of the design domain. Additional new research methods
must however be developed, as there is limited prior knowledge. The data
required for design research do not exist in public statistics and research
databases, therefore systematic studies in company practices are called for.
Also, while publication of research is fundamental, the implementation of
practical knowledge rests on the collaboration between researchers and
companies. The research program is both conceptual and empirical. Although
we have some concepts that can enable us to get some understanding of how
design can be understood to create value much more is needed. A problem is
whether it is possible or desirable to isolate design from other agents of value
creation. In order to continue the research a number or individual studies are
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required. We believe case studies, ethnographic s tudies and s tatistical surveys
matter. Current studies d eal with color perception. How do colors affect our
emotions and feelings in different contexts leading into d ifferent perceptions of
value. In a number of experim ents undertaken with larger audiences and
statistical analyses, we w ere able to show how colors were conceived according
to changing contexts and gave different emotional responses. As these may lead
into the perception of user value, it may add to our understanding of design
creating value. A next s tep may be to undertake sensometric studies where
other than the visual sense is analyses across a larger number of respondents.
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This paper will try to demonstrate that the presence of individual and collective
learning related design (learning by doing and learning by using) in Italian
systems generates a knowledge creation process based upon learning by
interaction in which both tacit and explicit design processes and actors are

involved. From this perspective, social and cultural competencies (locally
materialised in territorial resources, actors' skills, community practices) increase
through a situated process of interaction between actors. This process of
interaction sets the development opportunities for the design domain and, in
general, for possible innovation paths.
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Designing in a situated domain.
Design competence as the result of context-specific
sociotechnical relationships. The "Sistema Design ltalia" case.
The transformation of product-organisations, locations, and social and
cognitive models, linked to the fordist production paradigm, highlights the need
to understand the role played by project actions in the reconfiguration of the
product-service system. This paper attempts to focus on the Italian case and on
the unusual relationship existing between the social, cultural and economic
organisation of its Local Production Systems (LPS), as well as the design
processes which derive from it (as emerged from the research project entitled
"Sistema Design Italia. Project resources and economic system. The role of
industrial design in product innovation. Development of the Italian system's
local and global market project resources.").
The fundamenta l catalyst for a design driven recombination of the
production system is the unusual process of translating local expertise, both in
its tacit and explicit forms, into structures and actions linked to design, through
a process of social interaction between the significant actors of specific arenas
(Wigren, 1999).
This type of knowledge creation generates an evolving, situated path for
production and knowledge systems linked with design, therefore de facto
constituting a learning-by-doing situation, localised in time and space. Our initial
point of view considers knowledge[l], and its design related activation and
translation, as a fundamental process for constructing a competitive economic
system based on the knowledge of local actors. In fact, even though the potential
of the Italian economic system's p roduction is comparable to that obtainable
through a jordist production method, it is mainly made up of small and medium
sized business communities whose history and organisation allow them to activate
and develop, based on the wealth of their relationships and relative resources, an
ensemble of distinct expertise which forms the base of their competitive advantage.
This structural and organisational method is also of particular interest to the typical
systematic business configurations based on territorial p roduction (i.e. LPS) which,
having a strong background of distinct cultural, territorial and social knowledge,
have been able to supply goods and services based on learning-by-doing, selected
and developed by systems of learning-by-using.

Situated actions, situated learning
The theory of situated action[2J (Suchman, 1987) explains how execution of the
action strongly depends on its material and social circumstances. Based on this
theory, the significance attributable to the action can be simultaneously
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developed in both the physical and social worlds, i.e. in a shared cognitive
environment with common rules, which is also a physical environment,
organised and transformed around artefact systems and the actions which
produce and reproduce them. The Italian case, which is examined in this paper
relative to the approach suggested by this theory, describes the existence of
localised learning, based on groups of individual learning, connected with
actions which are transformed into collective learning through a process of
social and commtmicative interaction. At first, collective learning is channelled
through the system of interpersonal relationships, which is made stronger
through the materialisation of social/cultural structures and practices and of
productive artefacts and structures (product-systems and business systems).
This process defines our context[3].
This type of learning, therefore, becomes a binding element (i.e. it selects a
series of potential action opporttmities) and also an enabler (i.e. it activates the
relationships between relevant actors and the action opportunities present therein).
The context of learning within our example case (i.e. Italian LPS with a slmng
design component) almost always coincides with a defined physical location and
with precise cognitive methods. In fact, the existence of a fundamental space for
learning (the arena concept- Wigren, 1999) emerges more and more from the
intersection of these two plans. It is also fundamental for the construction of
another stronghold of our discussion: that of an industrial district's identity.
For this reason we believe that the actions of design within the productive
and social/ cultural system of an LPS should be analysed, both as the result of
an actual project and as an action which is being continuously redefined, based
on the changes induced by collective learning processes of the previously
defined context. The social actors who represent the propelling strength of
design actions (in their tacit or explicit forms) are also those who are somehow
involved in the learning process, spread across the territory, which occurs
through territorial entrepreneurial actions, by key social, economical and
institutional agents. In this way, these agents initiate the process of learning by
interacting mentioned in the paper's title. These agents, therefore, are the
carriers of potential action opportunities and resources within situated frames,
inside of which, project resources may be viewed more as activators for
connecting more plans than those defined in our context, than as guide plans
for realising the action. From our point of view, therefore, we could almost
describe design actions as the activators of the integration of territorial,
cognitive and action elements of context and of the system of interaction
between the context's significant agents. Essentially, one can translate this point
using a model, which views the process of learning by interacting as the starting
point for developing various potential innovation paths (including one driven by
design), as a result of a negotiated interaction process between significant
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actors, linked with the situated-frame binding system. In this way, the model we
recommend overtakes the simple learning by doing model. Local knowledge
production processes are tied indissolubly to the social frame's configuration
processes. That is why we refer the historical stock of expertise, deposited in
knowledge and in territorial interaction p rocesses, to the basic relationship
system that ensures the transfer and reproduction of languages and codes (even
formal ones), which are essential for transferring and disseminating knowledge.

An important case of situated collective learning: the
Italian Local Productive Systems (LPS)
Beccattini suggests (Beccattini, 1998; Porter, 1990; Piore and Sabel, 1995) that the
Italian productive system is historically characterised by the competitive
advantage of its industrial production system. This is based on territorial[4]
systems of small and medium enterprises, which are particularly strong in so
called light sectors (such as textiles, clothing, footwear, real estate, tiles, etc.) or
in niches of instrumental goods (such as utensil machinery, packaging
machinery, etc.). By analysing these advantages, he concludes that they reveal
a common logic, based on technological and merchandise peculiarities, which
unites the above-mentioned types of consumer goods.
The Italian solution to the technological[S] innovation p roblem is generally
represented by a particular configuration of the economic/productive system,
which joins the extensive offer of product-systems[6] with the training and
development of particular product and project expertise (dispersed within
historically deposited practices). The catalyst element of this system is the
attention which communities of SME pay to the needs (including niche needs)
of the final users of the goods, wh o become the reference points for defining
innovation. This p rocess defines and finalises the produ ct-systems, who are the
carriers of small, local innovation dusters. This feeds the cultural and social
interaction processes, which are mediated both by the products themselves and
by the actions and processes employed in their production. The final result is
a production and circulation circuit relative to project, production, distribution
and communication knowledge, expressed in their explicit and tacit forms.
Our first hypothesis, based on a theory by Beccattini, is the existence of a
selective demand matrix, confronted with strong local expertise[7). This type of
innovation in characterised by neither technology push nor market pull dynamics.
Instead, it demonstrates a great understanding of new expected user profiles
and of the product-systems which achieve them.
For this reason, we can confirm that the ch aracteristic Italian feature,
relative to the interaction between a business and its reference environment (i.e.
its final user, the market), is the fact that territory (a productive system's
common social and cognitive space) binds and configures cooperative
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production processes for new knowledge. It expresses the demand for a good/
service, and at the same time configures the instruments and processes which
satisfy that demand, based on history and on experience. Italian LPSs with
strong design components represent a valid example of the efficient realisation
of tacit and explicit knowledge-conversion mechanisms (Polanyi, 1967) within
the types of organisations described by Nonaka and Takeuchi (Nonaka and
Takeuchi, 1997; Reinmoller, 1999). The types of expertise they display are
pragmatic rather than abstract. In other words, they are directed towards
defining the conditions and situations relative to the possibility of action
(Suchman, 1987). Knowledge, therefore, is increased through both cumulative
and recombining dynamics, i.e. by integrating the processes of interaction
between the actors involved. The ability of the LPS businesses to act efficiently
is, therefore, based on an activation process involving all four phases of the
spiral which, according to Nonaka e Takeuchi, describes the process for creating
new knowledge through the interaction of internal and external actors. This
innovation is born of the concept of embededness, i.e. from interpreting human
activities as the inextricable result of their relationship with social and cultural
contexts. Therefore, the only way to study this type of innovation is to study the
location (either physical or social) in which it is developed: in this case, the LPS.
One must, therefore, study the context setting. The best way to do this is with an
ethnographical approach, which takes account of a complex and structured
network of social relationships.

Research on Sistema Design ltalia: cases of successful
innovation of product-systems and design-driven businesses,
as an example of situated, collective learning within LPS
We share Rullani (Rullani, 1998) idea that the deciding factors for
determining an LPS's development opportunities are linked to processes of
production, circulation, transformation and knowledge-use. As Sebastiane
Brusco (Brusco, 1997) states, there are two interacting types of knowledge:
coded knowledge, which forms and exchanges itself within language and
within scientific and technical domains, and local knowledge, built on practice
and on experience. However, we are not interested in these two abstract
definitions. We are interested in the relationship structures which turn
knowledge into explicit knowledge, in a concrete dimension of historical
development. It isn't clear, in fact, how one can generate a linear model for
social/ economic development from eitl1er of the two knowledge types defined
above. The reason for the success of some LPSs can, therefore, be found in their
historical relationships with actors, institutions, languages and resources which,
by bringing themselves in line with various universal knowledge and
development policies, have determined their specific characteristics.
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This means that an LPS's main functional characteristic is that of integrating
the two forms of knowledge production described above. The study of design,
as an element that recombines and structures the interaction between the two
forms of knowledge relative to the role and nature of the internal innovation
processes of Italy's economic/productive system, had never been
systematically investigated until the Milan Polytechnic Faculty of Industrial
Design started a national research project in 1998, entitled "Sistema Design Italia.

Project resources and economic system. The role of industrial design in product
innovation. Development of local and global market project resources of tile Italian
system".
This two-year project has strongly revealed the particular relation between
design action and Italian social, cultural and economic organisation. The
research project's particular standpoint is a bottom up investigation strategy,
based on the analysis of Italian design through case studies regarding product/
business-systems in significant territorial contexts. Through its four main
phases, the research project h as d evised an original thought process: it has
d etermined a wide-ranged view of the relationship between social/productive
systems, configured around a territorial basis, and the Sistema Design Italia
(SOl) with all its characteristics and its complex cultural configuration. These
phases are organised as follows:
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•

collective discussion o f the method's premises and o f the research
project's investigation methods and instruments;

•

consolidation of the research project's conceptual and operational
structure, creating the basis for identifying and efficiently carrying out
case studies (which are conducted in the third phase);

•

preliminary analysis of the reference territorial systems, within which
the following case studies are conducted:

•

a summary socio-economic analysis by area/sector, highlighting their
particular characteristics and evolutionary dynamics;

•

a focused analysis of the more relevant industrial design aspects: for
territorial research, the analysis of a series o f re levant territo rial
characteristics (business systems, key products, production processes
and their articulation, articulation o f project activities, etc.); for sector
research, the nature of the artefacts under scrutiny, their composition,
the main production processes and their articulation, the articulation of
project activities, etc.;

•

a survey of clear design activities (design houses and associations,
schools, cultural centres, museums, editorial activities, etc.);
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selection and subsequent carrying o ut of significant case studies
through a original, purpose-made research format, prepared by the
research network SDI.

In this way, an abundance of information and examples of concrete design
resource-uses have been assembled. It is the first attempt to create a analytical
and conceptual analysis of Italian design and of the phenomena linked with it.
The research project was a field research carried out (in line with general
empirical research) through the use of case studies. The SDI network has used case
studies with two objectives in mind: on the one hand, to describe a phenomenon
which, though talked about, has never been properly explained (except in various,
overly directed econometric attempts at analysing the commercial results of madein-Italy products); on the other hand to understand the relationship mechanisms
between design actions and local productive systems.
The variety of the case studies examined has highlighted a clear and
common feature: there exists a strict correlation between design culture and
production culture (i.e. the culture of different territorial practices and
experiences, which demonstrate the constant presence of the collective, situated
learning method we defined as learning by interacting). This confirm s the
existence of a collective learning process; it involves a great number of actors
in a defined arena in whid1 ~ach actor collaborates actively, bringing his or her
own expertise relative to the social process of the co-production of supply
value, which, in turn, adds value to one or more specific user systems[8).
During the collective process of value co-production (Manzini, 1999), each actor
tends to realise a sp ecific project component, determined by his/her technical
ability but also by his/her specific sense-horizon.
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Notes
[1] Enzo Rullani (1998: 12) maintains that economic value, within late capitalist

production methods, is born from "the use of information, understood as
either the subjective (tacit or explicit) expertise of the actors, or the useful
relationships which are inscribed objectively within a context or a code"
[2 Born from social sciences and, in particular, from a branch of anthropology
called ethnomethodology
[3] See Stefano Micelli (1999: 133)

(4] Local Productive Systems can be analysed according to their particular
organisational characteristics. The following are some of the reasons for this:
-the presence and availability of particular resources (fundamental raw materials
for implementing a particular productive process- e.g. Marble in Carrara);
- the presence of particular abilities and expertise, developed from preexisting local productive sectors e.g. the high concentration of ceramics
factories in Civita Castellana is due to the expertise previously developed
by woodworks factories);
- the presence of local market niches, resulting in specialised productions
(e.g. mountain boots in Montebelluna);
- the technological convergence of local historical production sectors.
A part from geographical location, defined and motivated by particular
context characteristics, local production also depends on its business
population (Pyke, Beccatini and Sengerberger, 1991). This consists of
businesses of equal importance specialising in one or more specialised
phases of production of a particular good.
The LPS represent a possible method of expressing the Italian economy's
vocation to organise itself in local systems that generate productive
specialisation areas. In the abundant literature, which turned the industrial
districts into empirical case studies even before becoming theoretical
elaborations and modelling studies, we can see that there is a tendency to
associate their internal production methods with so called traditional or
mature technology sectors (i.e. those sectors which are characterised by low
technology levels or modest iimovation dynamics).

In actual fact, the recent debate, which was launched with the rediscovery of the
competitive role of small businesses, has identified different types of territorial
productive cases, both on the basis of their technological complexity and of the
complex relationship between businesses and productive sectors in these areas.
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[5) It is true to say that, even on a historical/structural level, the Italian innovation
system represents a case of structural and cognitive lock in. Starting from its
categorisation, within a classificatory view of innovation phenomena, it could be
said that its structural closure has resulted in its transformation from a system
of advanced scientific/technical expertise into a system of advanced
transformation-process expertise. From this standpoint, an analysis of the
nwnber and type of patents held or used by the LPS and of the links with global
training and consulting systems, should further confirm these hypotheses.
The innovative dynamism of Italian businesses and of their design system
is not linked so much to radical innovations, which could be quantified in
terms o f the number of patents developed, research and sustained
development costs, etc. It is mainly noticeable in sectors of increasing
innovative value (reconfiguration of a business' interface with its reference
market). In this case, importance is given to the particular product/service
types, thanks to which Sistema Design Ita/ia can boast a leading position.
However, one cannot talk about Italian success relative to today's key
sectors for economic development, such as telecommunications, transport,
information technology and biotechnology.

[6] The system-product is a combination of concrete elements (a business'
institutional communication, its advertisement, its products, its sale
locations, the charcteristics of its offices and factories, etc.) and intangible
elements (brand perception, inte rpersonal relationships with service
providers, product status, sharing of value, etc.) which require the
continued interaction between producer (performer) and client (user) for
the co-production of value (Normann and Ramirez, 1994; Manzini, 1999).
Borja de Mozota (Borja de Mozota, 1990) speaks about the system-product
concept as of a link to the theories of formal configuration perception
(Gestalt) and to the particular relationship between individual form and
fund: the Frech scholar always sees the product's form through an
appropriate background context. The individual form is, therefore,
complete because it's given meaning by the relationships with its
background elements, i.e. the business, the market and society : "the
interdipendence between individual form and fund is very clear. Until a
new form has the desidered commercial impact, one must give it an
identity (... ) not only for the product's form and elements, such as
packaging and advertisement, but also for the salespeople's commercial
documents, for presentation furniture and for post-sale communication
and services." (Borja de Mozota, 1990: 191)
[7) Historically selected by learning processes
[8) Going from business to business to business to consumer
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On reason and habit:
An Aristotelian approach
to design theory
Susan Stewart
University of Technology, Sydney, Australia

Reason and habit: to be human is to be subject to both. This was the great
insight of Aristotle's ethics and his practical philosophy. Human action, he
asserted, is guided not only by rational reflection, but equally by the world of
understandings which we unreflectively inhabit (Aristotle, 1928a: 1.4). This
world, which clothes us like a garment, both informs and is informed by the
everyday, oft-repeated practices which w e perform simply as a matter of
course. Such habitual practices exercise a hold upon us, a hold upon our
reason. Any suggestion that we might do without them is as fantastic and
inconceivable as the spectacle of an Emperor with no clothes.
Yet this naked Ruler, drawn from an old fable which warns us of the
penalties attendant upon vanity, foolishness and impropriety, is surely the
image to which the enterprise of the European Enlightenm en t was most
enthusiastically wedded. We must divest ourselves, they maintained, of all
tradition, of all habitually and ureflectively held p ractices and beliefs, if we are
to truly grasp the first principles of being! In opposition to the Enlightenment,
the heritage of Aristotelian thought maintained that the Monarch, as rule and
first principle within the state, had need of appropriate clothes, of a fitting habit,
if he or she were to fulfill their role (Aristotle, 1928b: V.l; & James VI & I, 1994: 20).
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But this paper is concerned with design. What place have monarchs, naked or
otherwise, here? In fact, in pre-Enlighterunent discourse any reference to a 'Ruler
of State' set into motion a web of metaphorical associations linking politics to ethics,
ethics to poetics, poetics to physics and metaphysics and so on. Aristotelian
philosophy conceived these different fields as analogous; an association which was
enabled by the understanding that each was concerned with the coming into being
of a certain state, be it a state of affairs (politics), a state of the soul (ethics), a state
of the material world (physics) or the state of the cosmos as a whole (metaphysics).
At the heart of Aristotelian thought, then, lies a meditation on changes of state; and
it is a concern with such change that lies also at the heart of design.
And this is important; for the analogy allowed, within Aristotelian thought,
between poetic and political bodies, is of the greatest relevance to contemporary
d esign theory. Design understands itself now, more than ever b efore, as
concerned not only with the generation of inanimate works, but also with the
engagement of those works in animate practices. This dual focus has become
more evident as design has moved into fields such as management, but has, in
fact, always been a part of its activity. The designer of a building, for example,
has not traditionally been concerned only with its form, but also with its function.
Which built form will best nurture the daily practices of its users and inhabitants?
This has long been a guiding question within the design tradition.
Through design we seek to bring a certain desired state into being. We
seek to bring to functional bodies, be they material, conceptual, or political, the
order that will best allow them to fulfil their purpose. Although the discipline
of 'design', as we understand it, did not belong to Aris totle's world, both his
concern with changes of state and his conception of different fields as being
related by analogy, point to the p o tential for a fruitful re-reading of his
philosophy within contemporary d esign discourse.
The purpose of this paper is to introduce to design discourse, Aristotle's
understanding of the interdependence of reason and habit in guiding changes
of state. Before turning to reason and habit, however, the contribution which
Aristotelian thought made to the classical design tradition must be aired and
extended in order to introduce its potential for furthering design discourse
today. I have stated that design is concerned with the generation of functional
bodies, b e they material, conceptual, or political. Let us begin, therefore, by
clarifying the nature of a body.

Bodies
A body is an articulated whole, an ordered entity. Within Classical thought, the
unity of a body is understood to arise from the harmonious relationship
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established between its parts, and between each of those parts and the whole.
This formulation, drawn from Aristotle's Ethics, has been canonized within the
design theory of mimetic, or poetic, bodies, since the Renaissance (Aristotle,
1928a: II.6; 1928b: V.26; & Alberti,l988:6.2). However its original reference to
political and practical bodies has, over the past two or three centuries, largely
slipped from view. Just as the various parts of a building should form an
harmonious whole if that building is to perform well (or be beautiful), so, too,
must the members of a political state be in harmony if that state is to be unified,
happy and productive. Unity is essential to the well-being, and so to the proper
functioning, of bodies, be they the animate bodies of politics and practice, or the
inanimate products of poetic making.
The first point which a contemporary Aristotelian would wish to argue in
relation to design, then, is that the state which we should desire to bring about
within functional bodies, is a state of unity. If unity is essential to the proper
functioning of a body, then unity must be the telos of design.
Having said this, it must immediately be emphasized that the unity that
belongs to a body is n ot the absolute unity of self-sameness, for absolute unity
is incompatible with articulation. A body must have parts, and must, therefore,
contain difference. The unity which belongs to bodies - that is, the specific kind
of unity within which difference is negotiated, and harmonious relations
established among the parts of a whole- this kind of unity is termed 'organic'.
And here the passing reference made above to the existence of both animate
and inanimate bodies, must be brought to the fore.

Animate and Inanimate Bodies
Animate bodies, like organisms, are self moving, capable of growth and change.
Further, they are responsive to their environment, to stimuli from without. The
identity of such a body, its integrity, its unity, can only be maintained through
the ongoing flux of the world it inhabits if the relations among its parts remain
harmonious. Change affecting one part of the body must be accommodated
through a renegotiation of relations among the others. The ever shifting
relations within the whole of the body, and the ongoing change which it
accommodates, mean that the specific character of its unity cannot be finally
determined. Just as the identity of an organic body is ever-unfolding, so, too,
is its unity an animate unity.
Inanimate bodies, on the other hand, are mimetic of organisms; that is, they
display the pattern of internal relations characteristic of an organism, but that pattern
has no life of its own. The inanimate body is not self-moving; but because of this, the
identity of an inanimate body can be articulated within human discourse.
And here the role played by bodies in shaping our understanding comes
to the fore; for in articulating something, that thing is made intelligible. The
129

Susan Stewart

inanimate bodies which are the product of poetic making allow us to represent
to ourselves, and so to grasp, the nature of the animate bodies with which we
are concerned. Poetry, literature and philosophy figure forth images of the soul
and of human community, and relate such community to the organic unity of
nature and the cosmos. Mathematics (which is another kind of poetry} provides
us with an insight into the unity of reason, while theoretical science allows us
to represent to ourselves the unity of the material universe. If the telos of an
animate body is a dynamic unity, then poetic making provides us with
provisional images by which we may fleetingly grasp hold of that unity, and
bring it within the range of our comprehension.

Design
Human practices constitute animate bodies. Just as a political body
incorporates all members of the polis, so does a practical body incorporate the
multitude of acts and artifacts made in the name of that practice. And just as
the exact constituency of a polis shifts in response to the birth and death, the
flourishing and decay of its members, so, too, does a practice accommodate the
ongoing revision of its constituency.
The contemporary philosopher, Alasdair Macintyre, has provided us with
what is perhaps the clearest account of the unity of practical traditions. Practices,
he argues, are united by their pursuit of a particular question concerning what
is good (Macintyre, 1985: 218-219). Architectural practice, by this definition, might
be conceived as the ongoing constructive activity through which humanity has
pursued the particular question: 'What is good building?'. Educational practice
might be similarly characterized as arising from our pursuit of the question: 'How
might one best nurture understanding?'. Upon each particular occasion that we
are called to answer such a question, w e engage in design.
In design we seek the right answer to a practical question within a
particular concrete set of circumstances. The multitude of particular designs
which have arisen in answer to the question concerning good building, for
example, constitute the animate body of architectural practice. In like fashion,
other practical traditions are constituted by the particular answers made to the
question which unifies that practice.
I earlier d efined design as 'concerned with the production o f a certain
desired s tate' and as 'seeking to bring to functional bodies the order that will
best allow them to fulfill their purpose.' However, this definition has now been
complicated by our discussion of animate, inanimate, poe tic, political and
practical bodies. It may now be argued that of these, any one design may effect
a change of state in three or more different bodies:
The first of these is the designed body itself. The ordered 'state' which is
realized in the fabric of this functional and inanimate body is the direct, and
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most tangible, product of design activity.
The second body in which a change may be effected through design, is the
animate practice to which that particular design act belongs. If the d esign is
admitted to the constituency of the practice, then the character of that design
will effect a change (significant or insignificant) in the state of that practice.
(The possibility that a particular design might not be admitted to a practice is
a point to which I shall return.)
The third kind of body in which a change may be effected through design
is the political body for the sake of which the design is made. Buildings (to
continue with our architectural example) are designed for the sake of the
families and communities that inhabit them. Management plans are designed
for the sake of the purposeful political group among whom that plan will be
implemented; and so on.
The control which a designer has over the change of state effected in the
above bodies, diminishes from the first to the last. While a fair degree of control
can be assumed in the bringing of order to an inanimate body, the effect of any
particular design upon the animate bodies of practice and politics will be as
shifting as the bodies themselves. Further, the influence that a designer may
have upon any animate body is dependent upon the extent to which their
design is recognized by that body as belonging to it. (This last is true of
inanimate bodies too. Any design which ignores the particularity o f the
material which it orders will find that material obstinate indeed!)
And so, with this recognition of the various bodies in which change may
be effected through design, I am brought a t last to a discussion of the
interdependent roles of reason and habit in effecting such change.

Reason and Habit
The role of reason has traditionally been identified with the reflective activity of
poetic making. Poetic making, as outlined above, creates an image through
which we may provisionally grasp the unity of an animate body. Where the body
is political, poetic making is variously undertaken by literature and philosophy.
Within practical design traditions, this poetic task is the task of theory.
Theory articulates the question which animates a practice. Further, it
provides a standard by which the merit of particular answers to that question
can be judged. Those judged unworthy are eliminated from further
consideration. Theory thus plays a role in negotiating the constituency, or the
state, of the practice. The role of theory, in fact, is that of a 'ruler of state'
But does this ruler wear clothes? Is theory influenced by habit? The
answer is surely 'yes'. For we can now see that the state is ruled not only by
reason, but also by judgment. And judgment must spring from habit (Aristotle,
1928a: VlS). The relationship between reason and habit which informs theory
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is in fact a peculiarly circular one. Reason provides a standard by which to
judge, but it is judgment which ultimately determines the constituency of the
state from which that standard is drawn. Reason and habit are interdependent.
Further, this conclusion receives etymological support from the ancients; for
the Greek term for 'ruler' is 'arch', and the 'arch', according to Aristotle, is both
the beginning and end of a change, the first and final cause, the reason, in fact,
for the change. Equally, 'ethos' is the Greek word for habit, and also for state. The
relationship between ruler and state is echoed by that between reason and habit.
If we turn now from theory to practice the same pattern emerges. It was
observed above that the influence that any design might have upon the existing
state of a body, its power to change that body and bring about a more desired
state, depended, in part, upon the appropriateness of the d esign to that body.
Once again, it is the judgment of the d esigner which will ensure the acceptance
of his or her design; and judgment springs from habit. Nevertheless, a design,
no matter how appropriate to the existing state of a body, will do little to effect
change in it, if it does not also introduce difference. Difference is the engine
which animates the body. It is through the deliberative activity of reason that
app ropriate difference may be introduced.

Conclusion
Although closely based upon Aristotelian thought, this p ap er has provided an
account of design which makes sense within the context of contemporary
theory and practice. Further, it has shown that the nexus which was central to
Aristotelian ethics; that is, the nexus between reason and habit, is equally
central to design. The changes of state with which design is concerned can be
effected only by a direction which is appropriate, and by a judgment which is
rational. In each case the rational and the habitual are inextricably intertwined.
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Session 2
Foundations and methods
of design research
There is no single set of research methods for design research. A rich diversity
of methods has been developed for the field of design and adapted from other
fields with new methods under development. We have begtm to examine the
foundations of these methods for suitability and rigour. The simultaneous
location of design research within natural science, social science, technology
and the humanities poses tmique challenges to the issue of method. Session 2
examined these issues and highlighted areas of strength and weakness in
current method and directions for fruitfttl application.
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Constructing knowledge of
design, part 1: Understanding
concepts in design research
Keiichi Sato
Illinois Institute of Technology, Chicago, USA

This paper discusses the conceptual framework and philosophical issues of
design research developed as the subject of the course "Philosophical Context
of Design Research" taught for Ph.D. students at the Institute of Design, liT.
Since design research does not yet have its own well established methodology,
Ph.D. students need to make their own conscious effort to construct a consistent
structure of research methods and knowledge in the domains of their research
concern. In order to gain a perspective of design research, two categories of
design research, research in general theory I methodology of design, and
domain sp ecific design research are explained. Then, cross-disciplinary
influences of philosophical concepts and methodologies of science to various
aspects of design research are discussed. A self-critical exercise of examining an
empirically established research frame in relation to a larger perspective of
philosophical context is introduced to explore alternative research frames with
new viewpoints and research methods.
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Constructing knowledge of design, part 1: Understanding
concepts in design research
The Ph.D. program in design intends to prepare students to lead academic
research in design. It has three major goals equivalent to ones in other
disciplines: first to acquire sufficient knowledge in the domain of concern,
second to identify significant themes of the research feasible within a given time
frame and resources, and third to construct a coherent structure of knowledge
which consequently contributes to improve the practice of design. Since design
research does not yet have its own well established methodology, Ph.D.
students need to make a conscious effort to construct a consistent structure of
research methods and knowledge in the domains of their research concern. This
requires them to develop a clear map of design-related research areas,
viewpoints, methods, and philosophical contexts that together form a
foundation for their own research frames.
One role of design research is the scientific study of the process and
knowledge of design. The other role is to develop methods and tools to enhance
the quality of design practice based on the body of knowledge developed by the
scientific study. This categorization is equivalent to engineering research that has
two arms: the scientific study of technical systems and their constituents, and
development of methods and tools to tlesign and implement technical systems.
Engineering research is distinguished from the engineering practice of designing
technical systems. In the same way, design research as scientific inquiry and its
application to the development of a usable form of knowledge and methods must
be distinguished from design practice utilizing "scientific" knowledge and
methods to generate specific design output. In design practice, the term "design
research" is often used to mean development of information typically through
literature search, field survey, and observation as a part of the design process
aimed to produce a specific form of design specification. Design research as
scientific acts, on the other hand, produces knowledge in the form of theories,
methods, and tools that compose the intellectual and methodical foundation of
design discipline for better practice. Particularly its contribution becomes clear
when empirically established methods in practice face their limitations against
inexperienced problems, situations and needs such as large-scale complex
problems, and interactivity of information technology-based systems.
Since we emphasize human aspects of artifact design as the primary
concern of the design discipline, in contrast to technical aspects concerned by
engineering, and economic aspects by business, understanding human nature
through behavior, cognition, and values forms a critical foundation for
understanding concepts in design and design research. This assertion leads to
the needs of design researchers' general understanding of epistemological,
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phenomenological views, and other philosophical perspectives that together
enable them to effectively identify design issues, create research questions, set
viewpoints, and articulate research methods which together concern the quality
of human experience. In design research, contents of argument such as value
and truth remain hypothetical and relative, but a system of research methods
and the explanation structure of the knowledge thereby produced must be
valid, sound, complete, and consistent according to the shared criteria of
scientific scholarship. This places design research within the map of scholarship
and allows it to communicate and collaborate with other disciplines while
providing a self-reflective mechanism of its own evolving development.

The framework of design research
The basic questions raised as guiding forces of design research are directed to
two areas of research interest; scientific engagement of understanding "the acts
of design", and understanding "the subjects of design". The first leads to
general theories and methodologies of design that intend to offer models of the
general nature of design. The second leads to the development of knowledge
about subjects in the domains of design concern. Examples of such domains
include representation of human-artifact interaction, economic assessment of
design value, universal accessibility, and environmental performance of design.
Knowledge produced in this category of research is expected to be transformed
into applicable forms in practice such as specific design methods, information
frameworks, guidelines, and design principles. General theories and
methodologies from general design research provide a framework for
developing domain specific knowledge and methodologies. The practical value
of design research is particularly enhanced by combining the consistent quality
of knowledge from general design research and the depth of knowledge about
subject areas from domain specific design research.

Research in general theory of design
One general way of defining design is as a knowledge transformation process.
The process starts with a given information describing situations, problems,
goals, constraints, requirements etc. and ends with enough specification to
implement an artifact. Through this process, designers carry out knowledge
operations such as translation, addition, generation, and validation. The nature
of this generalized design process model and basic categories of knowledge or
concepts used in the process such as attributes and functions are common
throughout all disciplines involved in the creation of artifacts. Research in
general theory of design, as defined here, is scientific acts to reveal the general
structure of design as cognitive and social processes of humans, groups, and
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organizations. Clear distinction must be made between what theoretical
research means here and the same term sometimes used to indicate historical,
critical or literal studies that attempt to discuss the meanings of design from
external views.
In order to build a sound theoretical system, two threads of research are
necessary. One is to describe the nature of design based on observation and case
studies of design activities in real practice and in experimental situations, which
are equivalent to experiments and field observation in both natural and social
sciences. The other is an axiomatic approach that first develops an
epistemological description of basic concepts and their relations in design, and
then constructs a formal theoretical system by deductive processes starting
from axioms (Yoshikawa 1987). General theories of design provide a common
foundation for different design methodologies empirically developed, to
explain their mechanisms with common terms, and further enable
complementary relations among them to build rich and coherent resources of
design methods and tools for practice.

Domain Specific Design Research
Design of a particular artifact requires a body of knowledge specific to its nature
such as intended use, user characteristics, operation methods, material,
mechanical structure, electric circuits, software, and manufacturing methods.
As mechanical engineering directs its concern to the mechanical aspect of
artifacts, and electrical engineering concerns the electrical aspect, design, as we
particularly use the term human-centered design, concerns the human aspect.
Engineering, a well-established disciplinary system responsible for creating
artifacts, builds its practice of designing artifacts on the basis of the system of
knowledge and methods originated in natural science. The role of design is to
offer the structure and quality of interactions between human and technological
systems. This indicates that the intellectual foundation of the design discipline
is in the interdisciplinary areas of human science, social science, and technology.
Therefore the domain specific design research develops its framework
particularly with human-centered viewpoints in this interdisciplinary area.
Research with any specific domain interest such as interaction design, universal
design, design management, and sustainable design belongs to this category.

Philosophical contexts of design research
Design research as a part of overall research practice exchanges inspiration and
influence with others. The most fundamental influences that shape frameworks
of design research come from philosophy of science and scientific methodology.
The course offered under the title, "Philosophical Context of Design Research"
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does not intend to make rigorous arguments about philosophy of science that
does not usually include topics such as methodology of scientific inquiry,
history, and epistemology. The intention is rather to cover a broader range of
philosophical influences to design research. Our primary question is how could
one's design research strategy or approach be influenced by a particular
philosophical and methodological position? Different aspects of design research
receive influence from different philosophical or methodological positions.
Some philosophical concepts make direct and obvious influence to the direction
of design research, and some provide hidden forms of inspiration.

Design Methodology
When a major effort of design research started in the 1960s, structuralism as
scientific methodology (Levi-Straus 1958, Pettit 1977) became one of the
primary concepts of design research in an attempt to develop rational methods
to reveal the nature of complex and ill-defined design problems that did not fit
to conventional analytical modeling methods in science and engineering. The
outcome of the methods is qualitative understanding of the nature of the subject
(Alexander 1964, Moore 1971). Methodologies such as Structured Planning
further extended this to integrate synthetic phases of the design process (Owen
1992). Engineering research also adopted the concept as a research methodology
to deal with qualitative aspects of large-scale, complex systems such as ecological
systems, industrial systems, and societal systems where qualitative nature is
prevalent or quantitative modeling is premature (Warfield 1976).
The recent emphasis of field observation in design can be linked to both
s tructuralism and ecological approaches as a post-structuralist concept.
Ethnographic and anthropological methods of understanding human
characteristics and behavior at individual and sodallevels have addressed the
needs and opportunities of design research in this area of methodologies that
support the development of information specifically for producing design
solutions instead of developing scientific knowledge about the subject itself.

Design Processes
The Conjecture and Refutation model of the scientific process (Popper 1992) has
been frequently adopted as a proposal-evaluation model by design
methodologists to model cognitive processes in design problem solving.
Recently, Peirce's concept of "abduction" (Peirce 1992) as an inferential
mechanism of creating a hypothesis is attracting attentions in AI, engineering
and design as the third inferential mechanism after induction and deduction
that could explain creative thinking in problem-solving.
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Knowledge
Knowledge is the core issue of design research as well as in science and
engineering. Understanding how design knowledge is acquired, transformed,
generated and communicated is a critical basis for the development of design
methodologies that attempt to facilitate designers to better operate with design
knowledge. There are different categorization schemes of design knowledge
including one to distinguish between domain specific knowledge about the
subject of design and meta-knowledge about the nature of knowledge and
knowledge manipulation, another to compare descriptive knowledge that can
be explicitly communicated in a form of language, and tacit knowledge that can
only be communicated by ostensive means (Polanyi 1966). Cognitive science,
methodology of science, and philosophy of science provide primary models
and perspectives of human knowledge and knowledge-based processes.
Different ways we understand "design knowledge" set different orientations
for framing questions and approaches of design research. For example, the
notion of tacit knowledge could open a research area in interactive mechanisms
between descriptive knowledge and tacit knowledge in the design process.

Viewpoints
Different viewpoints introduce different variables and aspects of the subject that
address new issues of research. The general systems theory (Bertalanffy, 1968)
introduced the concept of open systems and closed systems that allowed
researchers to determine or control the boundaries of the system they observe.
Recent research in lifecycle design, that intends to develop design
methodologies for sustainable development within the closed system of earth,
is conceptually based on this notion of closed systems. In cognitive science, the
ecological approach (Gibson 1964, Maturana and Verela 1984, Winograd 1986)
introduced an alternative way of understanding and modeling perceptual and
cognitive processes in contrast to behaviorist's and reductionist's viewpoints.
In domain specific design research such as interaction design research, such
fundamental concepts in cognition introduce new research questions and
corresponding research methods for looking into interaction mechanisms.

Exploration of philosophical influences on pilot studies
Students in the "Philosophical Contexts of Design Research" course explored
possible influences of different philosophical positions to the research
questions, viewpoints, approaches and methods for the pilot studies
individually developed in the previous course in "Principles and Methods of
Design Research" (Poggenpohl 2000). Each student selected multiple
philosophical positions from the reading materials and applied them to the
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pilot study to see possible changes on the originally described frame. The
following is the list of articles from which the students selected the alternative
philosophical positions but they are not mutually exclusive.
Hempel, Carl G. Science and Human Value (in Klemke, ed. 1998)
Machlup, Fritz. Are the Social Sciences Really Inferior? (in Klemke, ed. 1998)
Proposal for Artifactual Engineering (Yoshikawa 1992)
Salmon, Wesley. Scientific Explanation: How We Got from There to Here (in
Klemke, ed. 1998)
Taylor, Charles. Interpretation and Science of Man (in Klemke, ed. 1998)
Camap, Rudolf. The Nature of Theories (in Klemke, ed. 1998)
Hanso, N . R. Observation (in Klemke, ed. 1998)
Quine, W. V. and Ullian, J. S. Hypothesis (in Klemke, ed. 1998)
Giere, Ronald. Justifying Scientific Theories (in Klemke, ed. 1998)
The Concept of Structuralism (Pettit 1977)
For example, one pilot study, "research on usability evaluation methods in
HCI" took two positions, Hypothesis (Quine and Ullian in Klemke, ed. 1998)
and Justifying Scientific Theories (Giere in Klemke, ed. 1998). The report
concluded with two major changes. First, the research focus was shifted from
technical issues of usability evaluation to issues of representation structures of
the quality of HCI. Second, the research process was restructured to reflect a
clear justification mechanism.

Conclusion
The self-critical exercise of positioning research questions and approaches in
philosophical context provides a platform for exploration of new viewpoints,
debates against an established paradigm, and validation of research methods.
This exercise encourages researchers to reframe their research with a clear
foundation and to avoid unconsciously repeating a default pattern of an
established research, or operating within the comfortable boundaries of one's
intellectual space. Although this discussion emphasized the abstract and
philosophical aspects of research, learning through actions in real research life
is equally important. Real experiences of research actions such as bibliographic
review, observation, designing experimental settings, collecting research
materials, discussion with other researchers, and programming are tedious,
time-consuming, and inefficient processes. But, integrity of design research can
be only achieved by unifying philosophical and abstract exploration with real
research actions.
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Constructing knowledge of
design, part 2: Questions - an
approach to design research
Sharon Helmer Poggenpohl
Illinois Institute of Technology, Chicago, USA

Fundamental to research at the Institute of Design is generation of a carefully
constructed, robust question. This question emerges from the faculty developed
research agenda with its five domains o f interest matrixed against three
research foci. Central to the development of particular research from this matrix
is the generation of research questions. The question-based approach provides
two significant benefits: social agreement on the importance of the question,
and exploration of linguistic variation and specificity that leads to a more
precise research question and method for answer. Two example questions
demonstrate deconstructive strategies and evolutionary development.
Following agreement on the question, research methods are developed and a
pilot study is run as preparation for original research.
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Constructing knowledge of design, part 2: Questions - an
approach to design research
Creating a research culture
Design, a young discipline without a substantial research tradition, is in the
process of developing its research culture at many institutions and in many
different ways. What follows is the doctoral research process as it is developing
at the Institute of Design. Central to this process is the d efinition of specific
research questions, evaluation of various research methods, and
implementation of a pilot study as preliminaries to original dissertation
research.
Doctoral research is based on a faculty developed research agenda. The
faculty listed their research interests, considered in particular shared interests
and departmental achievements, to create a list with five domains matrixed
against three research foci (see table 1). This bottom-up process achieved three
practical results:
•

it made public and coordinated individual research agendas;

•

it provided faculty consensus for the overall structure;

•

it provided an actionable framework within which doctoral candidates can
locate their own interest and work.
Focus
Theory

Method

Tool

Domain

Users & Context
Language and Media of Communication
Interactive Systems
Strategic Design
Design Systems
Table 1: 7nt s truclurt qf lht rtScarcJr matrix

The matrix is not inclusive but lists topics the faculty believe are ripe for
development at this time. The overall approach is to examine d esign from an
internal perspective rather than an external one. Long known as a school with
a substantial interest in methods, the focus on theory, method, and tool - in
contrast to other possibilities such as design science, or history and criticism
(external perspectives on design) - reflects the nature of departmental and
faculty interests. Clearly theory, method, and tool are interrelated; they stand
in either weak or strong relationship to each other. For example, methods are
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implicitly or explicitly based on theory, or in some cases, untheorized
observation of practice, while the building of a tool requires a methodological
basis. Theory develops abstract principles that explain a set of facts in relation
to one another. Method sets a systematic procedure, technique, or mode of
inquiry. Tool is an instrument that assists in the performance of an operation.
The research matrix encourages the community to be focused, to share
information, and to be cognizant of building a scaffolding for further
development in its various domains.
UMra & Contexts

Theory

Method

Tool

User Dimensions

User Observation

Observation & Analysis

Cognitive Context

Desi gn Survey

Social Context

User Models

Cultural Context
Model ol Prototype
Use

Table 2: A stction from tlte rtstDrtlt matrix

A look at a domain (see table 2) specifically demonstrates that the Institute of
Design also emphasizes human aspects of artifact design as a disciplinary role
- understanding the nature of the user including cognition, social behavior,
cultural values, and context of use form a critical foundation for understanding
concepts in design and design research. How to observe, survey, measure and
construct models of the user as well as the creation of tools to assist in
observation and analysis are also among our interests. But even this specific
domain example with listed topics is a far remove from defining a specific
research question.

Asking questions
While questions are a staple of social life- the primary means to obtain missing
information or to clarify what might be misunderstood- asking a question that
has no known answer is a more subtle proposition. In this case, the question
will frame the research that sets the stage for the answer. Even before research
is begun, the question with its significant terms will direct a literature search for
information that just might answer the question and save entirely the need for
further work. Even this is an important attribute of the process as no one wants
to invest prime time to answer anew an already adequately answered question
- unless significant new information or perspective is possible.
Before demonstrating the process of asking a good question, two aspects
of questions are important: the dimension of social agreement and that of
linguistic difference. Research questions emerge from a domain of interest and
a substantial search of existing literature. The researcher expects to formulate
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an unanswered, but answerable, question of importance to the domain. Because
research is more often than not concerned with the social construction of
knowledge, the researcher would like confirmation and agreement from others
on the framing of the question and its importance.
Regarding the social construction of knowledge, analytic action theory [1]
provides a good frame for understanding the structure of purposive action
(Habermas 1999: 105-107). Developing a question, getting agreement on it, and
defining a methodological approach to develop its answer, definitely calls for
purposive action. Habermas (1999:118) states: "In communicative action,
participants are not primarily oriented toward their own individual successes;
they pursue their individual goals on condition that they can harmonize their
plans of action on the basis of common situation definitions. To this extent, the
negotiation of definitions of the situation is an essential component of the
interpretive accomplishments required for communicative action." While most
philosophers and linguists focus on speech, the framing of a research question
must be textual for two reasons - for it to be available over the time of the
research, so the answer can be matched to the question, and for the formulation of
the question itself to be subject to analytical investigation and change. The ability
to formulate lists to focus questions,[2] which Jack Goody (1977: 102) has identified
as a key intellectual resource of literacy, is instrumental to the development of and
agreement upon a question. Oearly the doctoral candidate and their advisory panel
need to develop a question that coordinates conununicative action. This is the
dimension of social agreement mentioned earlier.
First attempts at formulating the research question are often too expansive
and vague, too pontifical and self-conscious, or even too ideological and
politically correct. The framing of the research question is iterative and is
viewed as a necessary step toward clarity of purpose- this is the dimension of
linguistic difference. For example, the research question might: challenge
existing research or theory, ask an as yet unanswered question, provide
information with which to extend or build a tool, or generate an improved
method. Each of these examples carries with it a presumed context: a specific
research or theory to challenge, a domain of knowledge with a question
pending, knowledge of a specific kind of tool or method resp ectively.
Linguists identify "wh" questions as those that contain one of the
following words: who, which, what, why, where, when, whose, and how
(Burton-Roberts 1997: 219). Examination of some basic questions forms (see
table 3) demonstrates their particular selective focus. All these questions can
conceivably be answered by quantitative, comparative, or qualitative research
methods. In some cases there is a strong emphasis on one of the approaches. For
example, "which" questions strongly suggest a comparative research strategy;
"can," "will," and "do" strongly relate to quantitative strategies.
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Question Frames

Focus

Quantitative

Comparati ve

Qualitative

Who

l dentillcation. audience, u ser

X

X

X

What

Class~ic alion.

X

X

X

When

Time, sequence. context

X

X

X

Where

Location

X

X

X

Why

Reason. cause. purpose

X

X

X

How

Process, method. operation

X

X

X

Can

Possibility, probability

X

X

X

Will

Probability, trend

X

X

X

Do

Perlormance, eclion

X

X

X

Which

Comparison

X

X

X

specilication

T•blt 3: Qut$t ion fr•mt$ and thtir f0C11s in rtlation to method

However, as demonstrated below, the question frames above are only a crude
s tarting point, or occasion for reflection in the formulati on of a research
question. The process of developing the question requires more detailed
d econstruction of its requirements, possibilities, constraints, and overall structure.

Framing research questions
Two examples provide a sense of process. The first question is open-ended, requiring
a careful development of specificity. Figure 1 identifies some of its problems.
[vague]

[what consumers]

[define]

[define]

What factors affect consumer choice b etween disposables and du rables?
Fig urt 1: First question, initiol•ttm1pt utith probltms in brackt ts

Th e goal o f the q uestion was to identify methods with which to cons ider
redesign of durable products and services because of the environmental impact
of disposable product life-cycles. Through a brainstorming process factors were
listed; they were both diverse and specific. From immediate and limited need
(disposable camera) to emotional attachment (saving a disposable that marked
a memorable event - h ospital bracelet), the question was too big with categories
of disposable and d u rable no t as s table as originally believed.
Figure 2 is the next iteration of the q uestion. Here "factors", "choice,"
"disposable" and "d urable" are d efined but "consumer" remains vague. The
researcher begins to think abou t method s with which to answer the question.

factors

choice

disposable-durable

What personal values affect consumer purchase between produ cts of diverse
[questionnaire]
[survey] [researcher d etermined]
life-spans, i.e., single use through p ermanen t use.
Figure 2: First question, irtlenntdiat~ alttmpt with italiciud tltmrots from tht initial atttmpt and mtthods
undtT considtration in brackt ts.
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In this question, the researcher Hnks "causal conditions" in this case personal

values (revealed through a questionnaire) with characteristics of product types
(determined by the researcher) with "outcome conditions" (purchase of
different product types revealed by survey) . The larger method under
consideration here is construction of a truth table [3](Ragin 1994: 120-129). The
remaining difficulty is "personal values" which is vague. The researcher
realizes that disposable/durable are not dichotomous categories but mark the
ends of a continuum. Figure 3 is the final state of the research question.
How do expressed attitudes on environmental responsibility
correspond to actual behavior regarding the purchase of
s ingle use th rough permanent use products?
Figurr 3;

First qutstion,final attempt specifiC$ ..,,crsonal l'tllue.. (und~rlincd)

The final question searches for a correlation among "comparative conditions":
1) self-image on issues of "environmental friendliness" and 2) "environmentally
friendly" behaviors and reasonings. The goal of the research in this case is to
better understand people's perception of themselves and their resulting
behaviors, which might lead to improved methods for identifying
environmentally sensitive opportunities. By asking for the reasonings in
addition to the presence or absence of behaviors, the expectation is to find some
of the factors mentioned in the first two questions, as well as others that affect
either environmentally positive or negative behaviors.
In this example, a big, vague question was progressively sharpened to
create a more manageable research study. (The pilot study contained many
bogus "value" questions so as not to tip the researcher's hand with regard to
the purpose of the study.)
The second example, circumscribed from the start within the context of
human-computer interaction (HCI), nevertheless was too general as initially stated.
[list kinds]
[list types]
[define]
What kinds of interaction d escri ption methods can be effective
[define method]
[example]
for the evaluation of an interactive system?
Figure 4:

Srcoud rtstarclr qurstion, initio! tltltmpl witl1nrxt stt·ps contained within bracktts

In this example, the researcher needed to list the possibilities and select specific
kinds/types worth investigating. Examples of interaction built into interface
systems include: natural language, dialogue-based interaction with question/
answer, menus, WIMP (windows, icons, menus, pointers), and physical gesture.
Some evaluation methods are viable only for certain of the above. In the process
of thinking about this, the researcher decided to take a user-centered point of
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view rather than a system viewpoint and to focus on heuristics, "Effective" was
defined as accurate and complete, An intermediate attempt follows.
description method selected
focus on user
What aspects of task analysis methods for describing user activities with
specific interface
regard to a WIMP interface system built into a hardware product can provide
"effective defined"
method defined
accuracy and completeness of heuristic evaluation for the usability of the system?
Figure 5:

S«ond r~arrlt questio-n# intermcditltt attnnpt with ttaliciud elements from lht initiallltltmpt aud other d«isit>ns

Jumping to the final attempt, the researcher removed the heuristic evaluation,
because it was too limiting, in order to open up the evaluation method to richer
opportunities to study usability principles.
learnable/ flexible
specific interface-specific task
What aspects of usability in using a Palm Pilot to modify a friend's address
hierarchical task analysis/task-action grammar and others
information can be evaluated b y task analysis methods?
Figure 6 :

S«ond rt:SCt~rc.h question, ftnsJl Gtlf:mpt lod.:, Jvwtr "'""Y :.p«ijics tmd o~ns

th~

rroluation mdhoJ for $httly

These abbreviated examples give a sense of the importance of iterative
development as issues relating to the specifics of the question begin to indicate
research process, which in tum circumscribe the nature of the answer that can
be delivered. Here language, the development of a question specifically, is used
with an orientation to its consequences (purposive action), which include not
only the form of the answer but social agreement on its terms, context, and
meaning. It is a process that sustains a search for meaning and structures an
action-orientation for both individual researcher and advisory panel.

Moving toward the answer
During the process of developing the question, the researcher inevitably
considers methods. But once the question is dearly stated, research methods are
examined and selected in terms of necessary evidence, validity, certainty, and
feasibility. What is important is to not allow a favorite or comfortable method
to direct the question. The creation of a pilot study sets up a practical situation
in which the researcher maps the details of the research question to the selected
method in order to anticipate problems. The nature of the pilot study depends
on the degree of certainty with which the researcher arrives, ranging from quick
and dirty to highly controlled and detailed. After running and analyzing the
pilot study, adjustments are made and a research plan is created.
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Like design, thls research process is iterative, based on heuristics. But while
problem/ solution may underlie practical design activity, question/ answer
relationships l.Ulderlie design research. Questions are a powerful way to locate the
possibilities of a knowledge contribution to design. A questioning approach avoids
methodological rigidity, helps balance logic with creativity, and sustains active
curiosity throughout a rigorous process. In a larger sense, the process l.illder
discussion guides the development of an ongoing cultural event- the evolution of
design inquiry and the building of a research culture in design at one institutionan inquiry and culture built on the importance of the questions asked.

Endnotes
1

Analytic action theory is used here in the sense developed by the German
philosopher, Jiirgen Habermas, who notes the limitation of this concept as
developed in the Anglo-Saxon world with its focus on a model of action by
an isolated actor. Recognizing that analytic action theory is helpful to
clarify the structures of purposive activity, Habermas extends the theory to
include actor-world relations important to the socia l negotiation of
meaning and interaction.

2

Goody develops the idea that literacy expands lan guage manipulation
through juxtaposition, the ability to examine different versions side-byside. "We can see here the dialectical effect of writing upon classification.
On the one hand it sharpens the outlines of categories ... furthermore it
encourages the hierarchization of the classificatory system. At the same
time it leads to questions about the nature of the classes through the very
fact of placing them together."

3

Truth tables are a tool of comparative analysis that sort cases on the basis
of their combinations of values on dichotomous causal variables. Through
the progressive elimination of redundancy, configurations of similarities
and differences reveal fundamentally different p atterns that may exist in a
set of cases.
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Research methods for design
science research

JohnS Gero
University of Sydney, Australia

Research methods that claim to use the scientific approach in design research can
be grouped into three categories: those founded on empirical evidence of human
designing activity; those founded on axioms and their derivations; and those
founded on conjectures of potentially useful processes. These three approaches
are used to construct either cognitive or computational models of designing.
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Research methods for design science research 1
Designing has long been recognised as a difficult, complex and unusual task.
One of the first recorded mentions of design goes back to the code of
Hammurabi promulgated around 1950 BC. Scientific endeavours have formed
the basis of the technology on which much of today's society depends. They
have provided the necessary theory of material behaviour and the experimental
methodology to determine such behaviours. Using theories of material
behaviour it has been possible to develop formal methods of analysis of the
behaviour of configurations of materials (ie designs) under a variety of
environmental conditions. However, science has not had the same success in
providing any foundation on which to base the technology of formal design
methods. More recently, it has been suggested that designing in its fullest sense
maps well onto abductive processes, which helps explain why it is so difficult
to formalise it. In addition to its abductive nature designing is situated: ie
designing cannot be predicted since decisions to be taken depend on where the
designer is at any particular time and what the designer perceives the situation
to be when (s)he is where (s)he is. We will use the word "designing" to denote
the act and the word "design" to denote the results of the act, to avoid confusion.
Computational processes which support designing do not necessarily
require any theoretical foundation and are restricted to some subset of the
totality of the activities of human designing. This lack of a need for any
theoretical foundation provides enormous flexibility when sourcing
computationally implementable ideas, which may support designing.
More recently, experimental methods have been developed that allow for
the s tudy of human designing behaviour. These have been largely based on
protocol analysis methods. The results of such studies are only now beginning
to emerge and are providing s tronger foundations on which to base the
development of theories, models and methods of designing.

Research Methods
Research methods that claim to use the scientific approach in design research
can be grouped into th.ree categories:
(i)

those founded on empirical evidence of human designing activity;

(ii) those founded on axioms and their derivations; and
(iii) those founded on conjectures of potentially useful processes.
This third category can be broken into two further subcategories:
(a) conjectures based on analogies with perceived human designing processes,
and
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(b) conjectures based on analogies with other processes (which are clearly not

human designing processes).
Whilst design sdence2 strives for a theoretical foundation, its utility lies in its
ability to use design computing and design cognition to represent both
designing situations and designing processes using concepts of varying
theoretical rigour. Those situations and processes themselves need not
necessarily have any such theoretical rigour. Of primary importance is the
teleology of the research endeavour. Is it to develop a theory of designing, is it to
develop a model of designing, is it to develop methods for designing, is it to describe
and represent the act of designing or is it to represent the results of designing?
The Shorter Oxford English Dictionary defines "theory" in a number of ways:
1. a scheme or system of ideas or statements held as an explanation or
account of a group of facts or phenomena;

2.

a hypothesis that has been confirmed or established by observation or
experiment and is propounded or accepted as accounting for the known facts;

3. a statement of what are held to be the general laws, principles or causes of
something known or observed;
4.

systematic statement of the principles of something; and

5. a hypothesis proposed as an explanation, hence a mere hypothesis,
speculation or conjecture ("theory" used loosely).
It is hard to claim that a theory of designing could satisfy any of the first three of these
definitions since insufficient is known and agreed upon about the acts of designing
to provide details of the phenomena to be accounted for. Thus, a theory of designing
is likely to belong to either the fourth or fifth definitions of theory. However, one
general design theory clearly fits within definition 4 of theory, whereas the vast
majority of theories would best fit into definition 5, ie speculation or conjecture.

"Model" is defined in a number of ways as:
1.

representation of structure; and

2. style of structure
Whereas "method" is defined as:
1. procedure for attaining an objective;
2.

procedure adopted in any form of mental activity;

3. a way of doing anything; and
4.

a systematic arrangement as in a disposition of things according to a
regular plan.
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Finally, the Shorter Oxford English Dictionary defines "description" in a number
of ways:
1.

the action of setting forth characteristics; and

2.

the combination of qualities or features that marks out a particular class.

Empirically-based Design Research
Empirically-based design research uses the experimental paradigm in which
experiments are set up and then data collected and analysed to produce a set
of results. These results are then used as the basis of either the development of
a hypothesis or the confirmation of a hypothesis about designing. Typical
approaches to empirically-based design research are: direct observation of the
results of designing; surveys of designers' perceptions; and protocol studies of
individual and collaborating designers designing. New protocol analysis
methods have been d eveloped and are being applied to produce novel reswts
concerning the behaviour of designers as they are designing that has
significance for the development of computational tools for designers.

Protocol analysis of designers
Protocol studies are a means of obtaining data from verbal utterances. There are
two basic approaches: the concurrent or "think aloud" method and the
retrospective method . In the concurrent protocol designers are asked to "think
aloud" while they are designing (Ericsson and Simon 1993; Gero and Tang 2000).
While designers are designing they are video- and audio-taped. The designer's
verbal utterances are transcribed. The transcription is then used to develop a
coding scheme(Gero and McNeill1998). The transcription is then coded and
finally analysed. There is an increasing number of possible analyses. In the
retrospective protocol the designer does not talk during the design session but is
videotaped. The designer is shown the videotape immediately after the session
finishes and is asked to think aloud about what he or she was thinking during the
designing process while the tape is running. This is then videotaped and used as
the basis for the transcription, etc. The steps are listed below:
taping
transcription
code development
coding
analysis
The results of such studies provide grounded insight into the behaviour of
designers as they a re designing. These insights can form the basis of the
development of computational support tools for designers.
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An experimental study of designers
Designers were asked to carry out a specified design task and the "talk aloud"
method was employed. Each designer was videotaped and a rich coding
scheme was developed based on bo th design theory and the need to
accommodate the data in the transcription. The development of the coding
scheme is a crucial aspect of the protocol analysis method. Considerable detail
about various aspects of designers' behaviour can be determined using the
protocol analysis methods. Figure 1 shows the spectrum of design event lengths
across a typical design session. What is surprising in these empiricallydetermined results is the very short duration of each design event. Without
experiments with human designers such information would not become available.
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Figurt I . Sptdrum of coding dtsign tt•cnt lengths (G.ro and McNci/1 1998).

Axiom-based design research
Axiom-based research produces models of design through the identification of
a set of axioms and the logical consequences of the axioms. This approach to
design science research involves:
(i) specifying relevant axioms
(ii) deriving logical consequences of the axioms

(iii) mapping the axioms and their consequences onto a particular domain to
derive new results.
For example, an axiomatic logic-based shape representation allows for the
uniform representation of shapes with or without curved boundaries, the
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consequences of which are representations of complex shapes that can be
manipulated with logical implications (Damski and Gero 1996). Consider the
universe of discourse as the space defined in Figure 2. The axiom is that the
space can be divided into two complementary spaces.
The following can be defined or inferred from the axiom:
•

a predicate hs(a) is defined for the halfspace a and -hs(a) for the halfspace a'

•

hs(a) is defined as True and -hs(a) as False

•

a volume Vis the logical difference of hs(al), hs(a2),. .... hs(an)

•

a shapeS is the logical addition of Vl, V2, V3,..... , Vm.

Figurr 2. A spatt dir•idcd into two llalfspaus. labrl/rd l•s(a) and ·hs(a).

Consider the painting in Figure 3 which shows a girl with a hat, a long with a
set of labelled halfplanes. The representation of such near arbitrary shapes is
computationally extremely difficult if the designer wishes to reason further
about them. The axiomatic approach described here can handle these shapes.
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Figurc3. Miro's Cirlin • H•t.

The girl's hat is defined by:
hs( b) " -hs(c) " hs(j)

The girl's head and body is defined by:
-hs(c) " hs(d) " -hs(e) " hs(j)

From such representations we can carry out a variety of design-related shape
and topological computations even though the original shapes are difficult to
represent numerically and even more difficult to manipulate.

Conjecture-based design research
Conjectures based research relies on identifying an analogy with other
processes. This research paradigm commences with either a human process or
a computational process and develops it as a specific model of a designing
process. Some examples of models based on an analogy with cognitive models
of designing include: case-based designing (design based on precedents);
design prototypes (knowledge chunking); graphical emergence (emergence of
shapes, objects, semantics and style from drawings); designing by analogy
(between domain analogies in particular); and qualitative reasoning in
designing (qualitative representation and reasoning about shapes and spaces).
The development of models of designing need not rely entirely on cognitive
studies of designers, there is the potential to identify an analogy with
computational processes and apply them to a design domain. This type of
research borrows heavily from computing fields such as artificial intelligence
to produce specific computational models of design; for example: evolutionary
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systems (genetic engineering and co-evolution); and neural networks
(emergence models).

Shape emergence
Emergence is the process of making properties, which w ere previously only
implicit in a representation, explicit. In the visual domain it is a common human
process (Gottschaldt 1926; Granovskaya et al 1987). From the work of the
Gestalt psychologists and more recently that of the cognitive psychologists, it
is possible to construct computational models of shape emergence based on
concepts drawn from their research. Humans appear to distinguish foreground
from background in their reading of shapes. In order to emerge shapes which
were not previously represented a process which manipulates the foreground
and background can b e constructed. What is done is to take the primary or
originally represented shape and "unstructure" it so that it now becomes part
of the background, producing an image composed of unstructured shapes only.
A s truc turing process is then passed over this background to emerge
foregrounds which may include both the primary shape and newly represented
shapes. Gero and Yan (1993) have developed such a process based on a new
representation, infinite maximal lines, along with a structuring process.
The concepts behind shape emergt!nce can be extended to emerge shape
semantics, where the shape semantics are derived from visual patterns of shapes.
Since these patterns were not originally represented they are emergent when
there is a computational process which can find and represent them. From seeing
drawings, the human viewers perceive various visual patterns; designers can find
different visual patterns from what was intended to be drawn. The newly
discovered visual patterns m ay play a cntcial role in developing further ideas in
the same design if the d esigner is willing to adapt the visual pattern which was
not there at the moment of drawing (Suwa et al1999).

Discussion
Empirically-based design resea rch looks like experimental cognitive science
research. Axiom-based design research looks like mathematical/logic research.
Conjecture-based design research looks like some theoretical engineering
research. Thus, research into d esigning spans a range of research paradigms.
What both the projects and the framework of paradigms imply is that d esign
research has now reached a level of maturity that allows it to op erate as the
m ethodological basis of design science. It is one of the primary means of
developing theories, models and methods of designing as a process. It uses
these as a basis for the development of design tools, and is beginning to use the
theories, models and methods as a basis for teaching (although this has not
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been presented in this paper). Increasingly conjectures are based on empirical
results. Novel concepts from cognitive science with evidentiary support from
empirical studies such as treating designing as being situated continue to open
up possibilities for doctoral research.
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The integrated conglomerate
approach: A suggestion for a
generic model of design research
Birger Sevaldson
Oslo School of Architecture

In this essay the 'Integrated Conglomerate Method' is brought forward as a
generic model for design research.
Integrated: integrated in practical activities, spiral from tacit to explicit to
tacit. Learning through doing. Exploration through practice. Practical work
fuelled by theory. Theory derived from practical investigations.
Conglomerate: means to apply the adequate method to the theme or the part
problem at hand. Triangulation of conglomerate findings from scientific and
practical investigations is the glue that relates the partial explorations to each
other and gives the research generic value.
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The integrated conglomerate approach: A suggestion for a
generic model of design research
Design is a phenomenon that includes design as a quality of objects, design as
a profession, design as method, design as cultural expression, design as
marketing strategy and so on. Design research is as facetted as "design" itself,
and varies according to the diverse aspects of design that are investigated. This
is not an unknown situation in other sciences, but since design is a specially
broad angled field with a mixture of both practical activities and theoretical
knowledge overlapping several professions and sciences, and since the research
tradition in this field is very young, the situation is especially confusing.
This indicates that the discussion about research in design has to be held
on a specific level rather than a generic. Through the study of applied research
cases, the methods and theories of design research will emerge.
Most practical oriented design research projects cover several areas for
which we can borrow methods from other sciences. But most likely the
appliance of diverse methods and sources will lead to fragmentation, forcing
focus away from design-specific topics into specialist fields. A fragmented
approach fails to address the general nature of design research as a manifold
research field. The unavoidable complexity in design research comes from the
fact that design is a field (theme) defined by the relations between its parts more
than by its singular components. Engineering in design has to be seen in
relation to formal and cultural aspects and vice versa. Formal issues have to be
seen against material technology, marked, culture etc. If all these aspects are
seen isolated the singular parts slip out of the hands of the designer or design
researcher and become food for the specialists, like art historians, engineers and
marked research.
Clustered problems, typical in design research, are defined not only
through the selection of the entities in the cluster but also through the inner
structural connections between those entities. This implies that clustered
problems need to be investigated on a structural level (relations).
The tool to meet these difficulties is not necessarily to tighten the standards
for research methods as such, through the laborious appliance of conservative
research models. Instead we need to grasp the whole. In that sense design
research is similar to other system focused research areas, such as ecology and
ethnography .

Trading width against depth
Though many design researchers are holding an academic position a great
deal come from a professional background. Also the academic tradition in
design education at least in Europe is still under influence of the arts and craft
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education, rather than a university based scientific tradition. This implies that
many design research projects are small-scale practitioner research.
Robson d escribes the difficulties and advantages of the practitioner
research er. They imply that in cases where practical work is a substantial part
of an inquiry the advantages of the practitioner researcher (Insid er
opportunities, Practitioner opportunities, Practitioner-researcher synergy) will
balance the disadvantages (Time, Lack of expertise, Lack of confid ence,
'Insider' p roblems). This implies that the practitioner researcher needs to take
special care of the distribution of time. It is also important with a continuous
evaluation of relevan ce in the research to take advantage of the insider
p erspective and synergies between practical work, theory and educational work.
Instead of tightening the rigidity of research methods and increasing the depth
of investigations I suggest that one consciously and continuously negotiates the
level of depth and level of width in the investigation. Framing the area of research
is unavoidable. The question is at which stage of the process to frame it and how
rigorously to stick to the frame. Dynamical framing avoids excluding related issues
that tum out to be of significance during the investigation.[l]

Relevance, consistency and argumentation
The strategy of widening the frame on the cost of depth makes the universal
problems of relevance and consistency acute. Relevance and consistency are
impossible to compute.[2] Therefore all science in a certain degree depends on
human judgment of relevance and consistency. This judgment is based on
argumentation. Soft sciences dealing with complex and partly hidden issues
like culture or human thoughts are more dependent on high-level judgment,
but even natural sciences are depending on judgment in many cases.
No raw data, whether quantitative or qualitative, stands entirely for itself.
All results from experiments never so rigorous or seemingly self-explaining
need a foundation of theoretical explanations and an 'umbrella' of applied
explanations. Raw data is meaningless without somebody arguing what the
data implies.[3] Argumentation is underpinned by hierarchical trees of pro and
counter arguments selected according to relevance through 'qualified
judgement'. Depth of this argumentation is levelled when achieving 'sufficient
evidence' or 'good evidence' as Giere puts it.
The fact that we only can argue for relevance (and consistency) through a
process of 'mysterious' judgment leaves a personal responsibility to the
researcher. As design researcher we cannot escape our responsibility to identify
the most relevant areas and modes of design research by playing a game of
scientidsm. Our judgment, if to be taken seriously and considered relevant by
the design community must deal with the important issues of design though
they might be complex and cross several disciplines.
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Inclusive strategies
The conception that a topic of research needs to meet certain requirements to
be researchable (which excludes even some material phenomenon, just because
of their complexity from the realm of science) should be outdated after ecology,
ethnography, and action research. Grotmded theory demonstrates systematic
inquiry into complex areas where we do not have any pre-made theories,
hypothesis or even a conception of problems. This demonstrates that there is no
such thing as an un-researchable phenomenon. These soft sciences might be
criticised for methodological reasons, but the only alternative offered by
orthodox science is avoidance and passivity. We might not be able to research
all aspects of a theme, and the results might be more or less reliable, but in
principle any phenomenon is researchable or eventually will be.lf it gets crucial
we will research it no matter methodological difficulties.
This opens up the inclusion of practical activities and visual material in
design research.

Visual material in research
Visual material plays an increasingly important role in all sciences after the
introduction of computer simulation and the graphic computer. The relation
between such material and text is worth studying for any research in the visual
professions. Complex raw data needs to be presented in ways that render the
patterns in the data. From many examples one of the most relevant (because of
its integration of aesthetics and readability) is recent research in fluid
dynamics.[4) In fluid simulations the raw data need to be rendered in a
superficial way that will clarify blurred or invisible aspects of the phenomena.
The relevance of the algorithms that produce the simulations needs to be
underpinned by theory and argumentation, and comparison with the effects of
real life phenomena. The calculated raw data are incomprehensible without
visualisation where certain aspects are emphasised and others blurred. When
these data are rendered aesthetical concerns are central to produce the
visualisation. The raw data are translated into visual material, which only
makes sense if we visually interpret certain patterns from which we apply or
derive a theory. One could talk of visual evidence or even aesthetical evidence.
Design research could benefit from a similar intimate relation between its
visual data and text. This implies a much deeper concern into visual material
and analyses, than what is often seen.(S]

Investigations based on practical activities
Practical investigations produce first of all tacit knowledge and problem solving
experience but also theories in the sense of small-scale generalisations. While
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tacit knowledge and design experience immediately is implemented, fueory
needs to be related and connected to a bigger context. Otherwise its potential
to contribute on a generic scale is wasted.[6)
Research into practical activities means to lift tacit and undocumented
practical based knowledge into explicit knowledge through an analytical
approach. One obstacle to give practical activities its deserved place in research
lies in fue lack of recognition to knowledge generation rooted in practical work.
Often we can find a practical (often visual) based activity that precedes the
discovery and following textual formulation of theory.[?] This should be taken
as a great advantage for the design researcher as long as we can cope with the
tentative and inventive, 'not-always-knowing-what-we-are-doing' type of
practical inquiries. Post rationalising should not be embraced as long as we are
open about the process. In this way we produce our own research material.
Grounded fueory based analysis is a well-suited tool to integrate such material
to a textual argumentation since it is the technique that allows us to produce
theory from qualitative phenomena.
But equally important is the feedback of theory into practical work. Theory
can spin off new and highly creative reconfiguration of design, as demonstrated
especially in architectural design.[8] This type of spiral between tacit and
explicit, practical work, and fueory might not only be the most productive state
of investigation and research, but also one that suits the designer as researcher
and theorist especially well.[9]

The Integration of Practical Work
Though the relation between practical work and scientific investigations has
been debated in design research as an especially difficult question this is by no
means an unknown problem in other sciences. The problem needs to be
addressed from the perspective of methodology to give us concrete solutions
to how practice and theory can relate.
Practical work in practitioner research is first of all integrated into the research
project because it produces data for the project. According to a conservative
research dogma the practitioner researcher would be forced to ambulate between
the role as deeply involved practitioner and 'disinterested' researcher applying an
outside perspective. But the 'insider ' problems constantly threaten to bias such an
idealistic process. The appliance of less orthodox research takes more advantage of
the insider opportunities reducing the importance of the insider problems.
Grounded techniques would reinforce the potential in being both practitioner and
researcher. The data from practical work is sampled to theory and feeds back into
practical work. Practical work influences and alters theory as theory influences
practical work during fue research project. In addition the insider problems can be
reduced through comparative studies of similar work by other practitioners,
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literary studies and studies of other sources for theory.
Robert Yms conception of the case study as a method that consists of a variety of
different modes of investigation is a good starting point for the development of a
research modus, which is able to absorb different types of research. The glue, which
binds these methods together, is triangulation.[lO] Triangulation represents an
additional meta-level of analyses where the findings from the different methods and
sources are compared. Triangulation as a method is not exactly described by any of the
writers found in this inquiry. It is simply referred to as comp arison of data from different
m ethods and sources. Asystematic approach to triangulation remains to be developed.
It is suggested that it could be based on open coding techniques in a similar manner
as conducted in grounded theory and through 'Pro et Contra' analyses.
The case study method as described by Yin does not cover the areas of
research based on practical investigations nor does it treat the p roblems of
creating new knowledge or promoting change (in contrast to investigating
preset p roblems). But nothing implies that these additional techniques cannot
be integra ted in this concept. So when we have an over branching and inclusive
system that mainly operates on a structural (diagrammatic) level, the step
forward to integrate the lacking elements should be possible.

Difficulties in methods and culture
The integration of practical design work and theoretical text meets some
difficulties when it comes to working culture and methods. These d ifficulties
have been addressed on several occasions by soft sciences because of the need
to gen erate data from very complex phenomena and in situations where the
access to data requires direct involvement. Typical for many of these
approaches is that they start off with no or few preconceptions, as open-ended
investigations. Several sociologists and ethnographers have described
unfocused observation methods. These approaches demand little adaptation to
be applied directly on practical design work in a research study.
On the o ther hand som e artis ts and design ers are conducting rigorous
'scientific' processes in parts of their work, which could feed into the mutual
understanding of the relation between scientific inquiry and design. (E.g. Greg
Lynn, Peter Eisenmann) These 'detached' design methods indicate a possible
altering of the research integrated design process, which would make it more
accessible to analyses and research.

Integration is necessary
Though not all design research needs to include a practical inquiry, design
research at large, without a substantial amount of such research projects is
unthinkable. This is because a design resea rch only conducting withdrawn,
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observer-based research will not achieve recognition amongst the practitioners and
in design culture in general. It fails to address the most pressing questions in design.
Seamless integration between practical activities (research by doing) and writing
is possible in design research. The design researcher with a practical background and
a professional or educational activity has access to additional sources of experience
and knowledge, which are potentially beneficial to research if integration is achieved.

Notes
[1] Theoretical sampling as suggested by Glaser and Strauss is a process for
data collection where the theory emerges from the collected data and
simultaneously controls the process of data collection. pp45
[2] See Forland for pro et contra analyses. See Jo Sivertsen on Consistency
algorithms (page 39) and a review of Daniel C. Dennet's famous example
of the R2Dl robot. Page 55

[3] Giere's model for scientific reasoning shows that even natural sciences are
depending on reasoning as evidence.
[4] For an illustration of fluid simulations see Scientific American special issue
on extreme engineering 2000.

[5) An example is D. Schons classical case of Petra and Quist. pp 86-87 The
sketches in the example are obviously redrawn. Redrawing of sketches
implies diagrammatic analyses. Such analysis is not a negative thing, in
contrary it should be used and applied much oftener, but in this case it is done
with no motivation or justification, and the original material is not presented.
[6] Robson (referring to Winter) argues for a methodological difference
between the practical work and the research itself.
[7) This is a general phenomenon relevant for all sciences. See Mihaly
Csiksentmihalyi's inquiry of one hundred remarkable creative people in a
wide range of scientific cultural and professional fields, especially the
opening case of the famous astronomer Vera Rubin, pp2
[8] E.g. Peter Eisenmann Diagram Diaries, which also treats problems of
methods and the relation between visual material and theory.
[9] The relation between practical investigations and theory in design has
earlier been treated in my essay "Research on digital design strategies" and
by others like Ken Friedman.
[lO]The advantage of using several different methods and sources is that this
opens the possibility to triangulate them.
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Patterns of visual perception

Norman Sheehan
University of Queensland, Australia

When a scientist holds a theory they hold a particular mode of imagery as well.
The progress of scien ce is linked with transformations of p erceptions and
imagery; this progress is increasingly reliant on the graphic representation of
knowledge. Design research methodology may reveal U1e symbolic import of
these representations, a project that is consonant, in postcolonial theory, with
the conception that the artefacts of a p eople may be seen as the 'external mind'
of that culture. This s tudy proposes that all the representation s of visual
creativity may reveal cognitive as well as cultural, emotional, attitudinal and
personality traits. An outline of some aspects of visual language and proportion
in patterning will be presented along with proposed relational design models
of cognitive order. (Gardner 1990, Gell1998, Leibowitz 2<XX), Miller 1984, Smith 1999)
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Patterns of visual perception
The emergence and success of Cognitive Science over the last few decades has
led to the development of many theories of the human mind/brain. The study
of the human brain may be seen to be based initially in a reductionist process
of investigation. This reductionist process involves the study of the 'simple
biology' of neurons and other 'elemental structures and interactions' observed
in brain tissue and has led to the creation of very minimal models and
metaphors to describe the behaviour of these elemental units. The early forms
of mental modelling may be seen to correspond to electric circuit diagrams
while later forms are based upon abstracts of extreme simplification that
represent 'neural networks'. The models developed in this way are often
represented diagrammatically within the shared 'conceptual medium' of
design. These shared representations are then 'expanded' through abstract
conceptual processes in individual areas of theory and their operations
simulated in an attempt to describe the overall, much more complex processes
of cognition (Spitzer 1999).
The empirical basis of these processes and the success of their application
in the area of artificial intelligence has led some observers to describe much of
the work of Cognitive Science as being based Computational Theories of Mind
(CTM). C rM have provided many advancements in information technology,
however, when we m ove away from these reductionist, circumscribed 'puzzlegame' domains into more open-ended or creative cognitive domains, such as
design, poetry, music, or art, cognitive science's ability to explain the relevant
cognitive processes approaches zero (Goel 1995).
This barrier to explanation between the 'rational empirical' and the
'relational emotive' is not a new thing in Western culture, indeed, it may be seen
to have roots in early philosophy, and, as a consequence, may be a problem that
is intrinsic to our languages (Goel1995, Kincaid 1996, Luhmann 1994, Serpell
& Boykin 1994, Sini 1993). The search for hierarchies of order and such things
as 'a seat of consciousness' within the mind may be also seen to stem from this
cultural orientation. Questions concerning language and perception,
manipulation and expression of symbols seem to be central points in this
impasse. CMT has demonstrated vast possibilities in the area of pattern
recognition and neural network processing, however, questions concerning 'the
language of thought' and the nature and organisation of proposed neurocognitive processes remain elusive (Chomsky 1972 & 1993, Dinsmore 1992,
Fodor 1975, 1994 & 1998, Pylyshyn 1998, Kosslyn 1983 & 1994 Kosslyn et
al.1995, Shepherd 1990, Richardson, K. 1998 & Richardson, J.T.E. 1999).
In essence questions concerning the nature of mental processes tend to
become questions of philosophy involving attempts to reach an understanding
of the relational and phenomenal realms and the possible structure of mental
172

Chapter 22

Patterns of v isual perception

inter active processes between these realms (Casti 1997, Dinsmore 1992,
Hoffmann 1997). Mental imagery has been suggested as fulfilling a relational
interface role in cognition (Hoffman 1999, Kosslyn 1983 & 1994, Shepherd 1990).
Our perceptual systems are well adapted to the relational realm because they
provide a systematic but arbitrary guide to those aspects of the relational realm
that are vital for our survival. Because the phenomenal and relational realms
need not resemble each other scientific tools may 'model' or 'represent' the
nature of our mental/relational realm but may never 'define' it (Casti 1997,
Hoffman, 1999)
Through environmentallyI contextually relational metaphors and models
CTM provide insights into visual perception and perceptual experiences.
Understandings of perception may therefore be seen to be following a path that
leads from prescribed 'computational' operations through environmental/
Darwinist or parallel selection methods, on toward conceptions of systematic
but arbitrary relational processes, and, then to models of correspondence
(Gibson 1979, Gregory 1978 & 1993, Hoffman 1999, Marr 1982, Richardson, J.T.E 1999).
This view of perception as a 'correspondence' gives rise to conceptions of
internal and extemal'order' in perception, imagery and cognitive development.
Correspondence may be expressed as an innate ordering of perception based in
processes of recognition between similarities- not of similarities (Hoffman 1999,
Kossolyn 1994). This conception of innateness is highly generative rather than
being limited, prescribed and process based (Elman et al. 1996). In proposing
that perception and perhaps cognition are innate and generative processes of
correspondence between elements of relational cognitive/mental organization,
a view emerges that is in accord with Indigenous conceptions of natural
systems of order.
lntersubjectivity embedded in a system that has no centre may be
observed as a key element of Yarralin Dreaming ecology (Rose 1992). The
essential points of this system are:
•

the system is self-contained and self-regulating;

•

parts are interconnected;

•

it is not necessary for every part to be in constant communication with
every other part because information from each part stimulates actions
which are themselves information for other parts;

•

the system has the potential to get out of balance and to be brought back
into balance;

•

there is no hierarchy, no central agency (Rose 1992: 220).

In this study aspects of the 'Indigenous approach to knowledge', such as the
Yarralin Dreaming ecology, are not presented as 'an ancient, magic and special
173

Norman Sheehan

kind of indigenous wisdom', but as living, vital and viable contemporary
approaches to the world, which are very relevant to connectionist theories of
cognition. The perception of the w orld as sets of small-related systems
operating within larger systems is not new in Indigenous societies. The dual
nature of boundaries and relationships between contexts is also apparent in
these knowledge systems. Constructed categories and relationships are innately
biased and erroneous, in these views, because they attempt to initiate a
hierarchy within a context where all parts of the system have 'their own view'
(de Bono 1993, Dinsmore 1992, Gregory 1993, Kincaid 1996, Luhmann 1994,
Rose 1992, Serpell & Boykin 1994, Sini 1993).
Visual expression and design representations of human knowledge and
belief pervade history in all cultures and in perceptually focused societies
remain as an extremely sophisticated and profound visual literacy that has
spiritual, educational, homeostatic and therapeutic value (Abbs 1993, Albers &
Murphy 2000, Crumlin 1991, Eisner 1979, Gardner 1990, Gardner & Perkins
1989, Gilroy & Lee 1995, Luthe 1976, Michaels 1994, Morphy 1991, Perkins 1982,
1986, 1989 & 1994, Rose 1992, Samuels & Samuels 1975, Serpell & Boy kin 1994,
Shepherd 1990).
The aim of this study is to apply design processes to all stages of an
investigation of visual perception. This aim will be achieved through the agency
of a creative design task within a limited format and the application of a
perceptual or natural systems approach to research. This approach involves a
very broad research design rather than a traditional reductionist approach. The
aim here is to observe actions within a matrix of influences, not to limit actions
to specific instances for investigation. The positioning of patterns of events,
outcomes and evaluations in relation to various influences allows a parallel
process of natural design and research to be observed as emergent within a
context. The approach may be enhanced by the assumption that similarities
between actions, events and their contexts in relation to a human agent are
significant in the formation of a 'pattern' of understanding (Albers & Murphy
2000, Alexander 1975, Gilroy & Lee 1995, Luthe 1976).
A 'pattern' is a literary form invented by the architect Christopher
Alexander (1975, 1977, & 1979) to describe the d ecisions involved in
architectural and environmental design. The essence of a pattern is described
as "a solution to a problem in a context". This design problem solving
method records how the interplay of different 'forces' on a particular problem
can lead to their resolution in a 'template solution' that may be then applied
to other contexts. The pattern form has become popular in recent years in the
software community due in large part to the work of Gamma (1995), Coad
(1995), and others.
The 'pattern' approach to research, as applied in this study to visual design
actions; aims to develop solution templates in relation to the visually creative
174

Chapter 22

Patterns of visual perception

processes of selection, depiction and aesthetic assessment within a limited
range of design contexts. The presentation of this limited design context (or
problem space) allows patterns to be detected that may provide relational
templates of v isual cognition processes within the complex matrix of the
visually creative act. The following definitions, adapted from Alexander (1979)
and Buschmann et al. (1996), form the basis for the implementation of this
research method.
•

A pattern addresses a recurring design problem that arises in a specific
design situation. It also presents a range of solutions to that problem and
addresses their relative contextual efficacy.

•

Patterns document existing, well-proven design experiences.

•

Patterns are a means of documenting the 'relational architectures' within
contexts.

•

Patterns support the construction of 'solution structures' with defined
properties.

•

Every pattern provides a predefined set of components, describes the roles
of each component and defines the relationships between them.

•

Patterns help to manage complexity through providing predictive 'models'
for and of action within defined solution spaces.

The aim of this research is to provide design templates (patterns) as solutions
to some 'problems of perception'. This will be achieved through the detection
of patterns within the matrix of relations contingent with participant's
completion of art works within a limited design format. The methodology of
this approach will be design based and involve the parallel application of test
parameters from 'conilicting' theoretical contexts. The visual works produced
will be examined with the aim of depicting a pattern correspondence or covariance between the production of artwork and the other systems of influence
proposed as existent within environmental/contextual/personal, kinaesthetic/
aesthetic/semiotic, and, perceptual/mental/ cognitive relations (Goel 1995,
Krippendorff 1995, Luthe 1976, Shepard 1990, Sternberg & Lubart 1995).
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Exploring the craft of fieldwork and usercentered design through the study of animals
and their environments
Christena Nippert-Eng
Illinois Institute of Technology, Chicago, USA

This paper presents the pedagogical rationale and structure of a course
designed for graduate students at the Institute of Design in Chicago, Illinois.
"Exercises in Behavioral Observation" is taught through weekly meetings held
at the Shedd Aquariwn and the Lincoln Park Zoo. It is designed to encourage
participants to become better at "seeing" as well as designing from field data.
Participants begin exploring course content with the more primitive animals
(fish, reptiles) at the Shedd Aquariwn, followed by ocean birds and mammals
(penguins, sea otters, dolphins, sea lions, and whales,) and, finally, the gorillas
and chimpanzees living in the large primate house at the Zoo. Deliverables
include reports about personal, innovative solutions to (and reflections on)
assignments and a final project based on the design and impact assessment of
a toy, tool, schedule or environment for one of the primate troops.
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Pedagogy with primates: Exploring the craft of fieldwork
and user-centered design through the study of animals
and their environments
Graduate design students pose an especially difficult package of constraints to
methods instructors. Courses must be rigorous, theoretically-grounded, and
intimately engaging as well as immediately useful to practitioners whose
analytical and story-telling skills are grounded in both written and visual
narrative techniques. "Exercises in Behavioral Observation" is a course I
designed for graduate students at the Institute of Design in Chicago, Illinois. It
is taught through weekly meetings held at the Shedd Aquarium and Lincoln
Park Zoo.
There are three primary goals of the course. First, increase students'
abilities to "see" in the field. This requires understanding the cognitive
foundations of this activity as well as practicing the skills it requires. Second,
assist students in developing ways of analyzing and re-presenting what they
have seen for the benefit of others. Third, help participants understand how to
prepare for and transform epiphanal moments of insight and/or broader, more
sustained and empathic understandings of user populations into design
innovations.
The course is designed to achieve these and related objectives through
highly focused assignments. Students are encouraged to solve and report on
these assignments with as much individuality and creativity as possible, similar
to a design studio arts course. Participants prepare with short, pointed readings
on the day's concept prior to class meetings. Meetings then begin with onehour lecture-discussions in public spaces at each research site (e.g., cafeterias,
terraces, the lion house.) Two hours of observation follow, when students
experiment with and commit to their best possible solutions to the assignment.
Solutions- and, more importantly, reflections on the problems encountered
while trying to find solutions - are presented in weekly summary reports.
These reports include written and visual field notes as well as re-presentations
of observations/data, reflections on unexpected insights or problems, and
personal plans for future work on specific questions, skills or problems.
In addition to weekly assignments, participants prepare a two-part final
project. Here they propose 1) design concepts (i.e., a toy, tool, schedule, or
environment) that meet the needs of the gorillas or chimps that they have
studied most closely, and 2) a research process that would allow the designer
to begin assessing the relative success of her or his design. The latter focuses
on identifying the potential intended and unintended consequences of the
proposed intervention for various stakeholders and relationships within the
animal troop and across the zoo organization and visitor populations.
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Course topics and assignments
Week#l
Assignment:
Lecture:
Readings:

Week#2
Assignment:

Lecture: I.
Readings:

Pick a fish. Observe it.
None. Syllabus and Course Logistics.
(Emerson, 1995: 1-107) "Fieldnotes in Ethnographic Research"
through "Writing Choices"

Observe a uniquely identifiable fish. Describe it. Isolate body
parts and describe their movements (e.g., gill, mouth and fin
movement as well as changes in coloring, looking for
differences during activities like breathing, eating, and
swimming.) See how all parts move relative to each other,
looking for the rhythms of synchronized movement.
The importance of a conceptual framework. II. Fish - common
behaviors and interesting trivia.
(Zerubavel, 1980: 25-31) "If Simmel Were a Field worker: On
Formal Sociological Theory and Analytical Field Research"

Week#3
Assignment: Temporal Mapping 1 - Select a reptile or slow-moving fish.
Create a temporal map of its movemen t using temporal
benchmarks. Note both the natural and artificial temporal
structures that constrain the animal's behavior.
The temporal dimension - its existence as: a resource; a
Lecture:
manifestation of power; and a way to describe behavior.
Problem: how to discretely describe a continuous phenomenon.
Readings:
(Zerubavel, 1981: ix-30) "Introduction" and "Temporal
Regularity"; (Zerubavel, 1985: 1-4, 83-141) "Introduction" and
"Living Within the Week" through "Culture, Not Nature"
Week #4
Assignment:

Lecture:

Temporal Mapping 2 - Pick an ocean mammal. Create a
temporal map of its activity. Pay attention to duration as well
as the timing, sequence and cyclicality of activities and movement.
"Seeing" for others. What is "seeing?" Physiology. Evolutionary
function. The ethnographer sees fo r others, providing
information for all senses. Problem: telling a story in a way that
persuades the audience to understand our categorizations of
what we have seen at the same time that we give them the data
that will allow for independent analysis and interpretation and
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Readings:
Week#S
Assignment:

Lecture:

Readings:

Week#6
Assignment:

Lecture:

Readings:

the acceptance or rejection of our story. The art of storytelling.
The mystery I detective novel as a guide for what to present
when. Written v. visual communication. Editing.
none

Spatial Mapping 1 - Observe a chimp or gorilla. Create a
spatial map for an individual that focuses on the individual's
relationship to other individuals and objects in the environment.
What rules appear to guide how much of a cushion of space the
individual keeps around itself under different circumstances
(e.g., with different individuals, in different parts of the
environment, or during different activities?)
Spatial mapping around the individual, as a member of a
species (in an artificial habitat), and as an individual with
unique tolerances and preferences and a specific place in the
social order.
(Hall, 1982: 1-75; 113-164) "Culture as Communication,"
"Distance Regulation in Animals," "Crowding and Social
Behavior in Animals," Perception of Space," "Visual Space;"
"Distance in Man," and " Proxemics in a Cross-Cultural
Context"

Spatial Mapping 2 - Focus on the environment of the same
animal. Create a spatia-temporal map of how the environment
is used by its inhabitants. Create quadrants or some other
(perhaps topographical) technique to observe movement
through the space rather than using animals as the unit of
analysis. Note timing, sequence, and duration of activity if
possible. Watch how the space, itself, constrains the possibilities
of how individuals use and move through it.
Spatial mapping of the environment; units of analysis:
individual, group, the space, itself. Advantages/disadvantages
of focusing on any of these.
none

Week#7
Assignment: Look for expressions, manifestations, or instances of power
(hierarchy) in gorillas or chimps as observed in their activities
across time and space. Describe these interactions/events in detail.
What makes you think the observed activity is about power?
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Lecture:

Readings:

Week#8
Assignment:

Lecture:
Readings:

Week #9
Assignment:

Pedagogy with primates:

Expressions of power through space and time in human and
nonhuman animals. The pursuit of hierarchy /status/power.
Definitions of power. Preferred and privileged spaces.
Preferred and privileged times. The engineering of individual
and group-level success and failure through the allocation of
these times and spaces.
(Schwartz, 1975: 19-46) "Stratification of Waiting"
(Zerubavel, 1981: 31-69) "The Schedule"
(Hall, 1982: pp. 165-189) "Cities and Culture," "Proxemics and
the Future of Man"
(Nippert-Eng, 1992) "Mommy, Mommy, or Excuse Me, Ma'am:
Gender and Interruptions at Home and Work"

Object Mapping 1. Observe and record the use of objects by
gorillas or chimps, especially looking for how the objects are
incorporated into their activities (or not.) Focus on a particular
object. How often is it used and for how long? In what ways?
By whom? What is its function? How does it affect/constrain
animals' behaviors? What behaviors does it elicit or prevent?
Think of this as "a day in the life of {object}."
Discussion of animals and observations; questions for curators/
keepers.
(Nippert-Eng, 1993) "From Home to Work and Back Again:
Commuting and the Transformation of Self" (Nippert-Eng,
1996) "Sculpting the Boundary between Home and Work"

Object Mapping 2. Identify instances of "play" in the activities
of the gorillas or chimps. Describe these instances carefully and
explain why you think the activity constitutes play. How is it
different from other observed activities? Focus on objects again.
Watch a given individual and how she or he interacts with all
the objects that she or he touches, looks at, smells, avoids, or
otherwise engages (even negatively.) Can you map this
individual's day and interests by mapping the objects with
which she or he engages and the ways in which she or he does
so? What objects and activities seem to be important? Which
ones seem to have no priority? What happens if you treat other
individuals as objects? What can you tell about this individual's
relationships from such a map?
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Lecture:

Readings:
Week #lO
Assignment:
Part One:

Lecture:
Readings:

Discussion of meeting with Zoo officials. The category "play."
(Semiotics.) How play is identified in animals. Alleged
functionality of play in animals.
(Fine, 1987: 41-58) "Little League as Sport and Play"

Final project work.
Design a toy, tool, schedule, or environment for the social unit
that you have studied most closely, including an extensive data
analysis that justifies the design. Along with a description of the
design innovation and the field work that led to it, this report
should include: 1) a critique of all the sources of inaccuracy in
data that might lead to this being a faulty design; and 2) a plan
for how one might define and test the design's success. The
design and its rationale will be presented orally, with a written
report due two weeks later along with Part Two of the Final
Project. Part Two will include an analysis of the likely impact
of this design on your social unit along with the other
stakeholders likely to be affected by this intervention.
Open discussion, final projects; mining data for opportunities
and innovations; presentation logistics
(Emerson, 1995: pp. 142-168) "Processing Fieldnotes: Coding
and Memoing"

Week#ll
Final projects due, Part One- 10-minute oral presentation of design and
justification based on field work (Zoo curators, keepers, researchers and
administrators present)
Week#12
Assignment:
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Design Assessment 1- List all possible individuals who will be
affected by the introduction of your design. Who are the
various stakeholders? How is it likely that each stakeholder- or
group of stakeholders - will be affected? List both the likely
intended and unintended consequences of your intervention for
each stakeholder or stakeholder group who is likely to be
affected by your design. Be as creative as you can in designing
a research plan to assess whether or not these potential
outcomes might be real. Think like medical school: points go
to the person who comes up with the most esoteric but
consistent diagnosis. Here, points go to those who come up
with not only the cleverest yet consistent possible outcomes, but
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Lecture:

Readings:

the cleverest, most unusual ways of ethnographically
confirming or rejecting the occurrence of those potei_ltial outcomes.
Define design "success" and "failure." How it varies according
to stakeholders and across multiple layers of intention. How
might you see (operationalize) success or failure OTHER than
by examining the design's intended functionality for the
intended user? A trickle out (or network) theory of intervention
outcomes...
none

Week#13
Assignment: Design Assessment 2 - Focus on the spaces in between the
individuals. How might each of the relationships between
individuals and each group of stakeholders be affected by the
introduction of this design? Assess all possible outcomes as
potentially negative, neutral, or positive for each of the
individuals and stakeholder groups.
Interventions have inevitable consequences for social
Lecture:
relationships.
Design as intended/unintended social
engineering, altering behavior and the distribution of power.
The effects of a design on relationships, from biological and
psychological manifestations in individuals to organizational
and society-wide manifestations. How do design outcomes
(intended or unintended) that are extremely undesirable or
extremely desirable affect our willingness to implement them?
From a cost/benefit perspective, how would the degree of the
(un-)desirability of a potential outcome affect your willingness
to go ahead with a proposed intervention? Under what
conditions would you or would you not be willing to
implement your design?
Week#14
Final projects due, Part Two: Written report of design concept, justification, and
assessment plan
Film:
Lecture:
Readings:

Nick Park, Creature Comforts
The Ethnographer Among People
(Simmel, 1950: 402-408) "The Stranger"
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Course Outcomes
Throughout the course participants appear to benefit from a variety of
experiences, including:
1.

Being alienated from the study population. This makes it more difficult to
take observed behavior for granted and/or to substitute assumed motives
- or talking subjects' interpretations of their behavior- for careful
observation of what, precisely is happening. This also virtually forces
students to realize that they can rely on the process and techniques of the
course rather than intuitive, unsystematic, idiosyncratic (and more
predominant) starting points for fieldwork. For designers, working on
extremely tight deadlines, this can be very useful.

2. Engaging in a course taught in and through the field. Unlike classroombased and traditional, individual work, this provides a common focal
point. In addition, the course has an emphasis on process rather than
outcomes, which is what fieldwork is all about.
3. Seeing the trade-offs between the most effective methods of capturing data,
methods of re-presenting that data, and how choices in the research
decision-making process affect the analysis of the data and the kinds of
design concepts one is likely to propose. This especially includ es sorting
out the uses of visual and written elements in creating the most effective
narratives. The emphasis o n forms of data collection, analysis, and
representation also is seen especially in the (too little) time we spend on
field notes as clues of what is interesting and important to a field worker.
I am especially interested in in-the-field "jottings," including what is jotted
down visually v. in writing, what is written in different languages by a
multilingual student, and the transformation of field notes into reports. On
this latter point, we explore what's lost and gained through the process of
electronically cleansing hand-written information and re-presenting that
information in various forms.
4. Understanding the importance of background, theoretical work prior to
entering the field. Participants in this class learn the absolute necessity of
a useful theoretical agenda if one is to independently engage in useful
fieldwork. This is why the course has minimal, but essential readings
assigned in it.
5. Encountering the political/ organizational problems of fieldwork buffered
by an instructor's protective presence. There are numerous opportunities
to discuss the organizational roadblocks that may emerge in any field site.
We also explore the necessity of improvising around more physical and
ethical observational quagmires.
186

Chapter 23

6.

.. .. .

·=====

Pedagogy with primates:

.-.~~:-·;);·

Developing a close connection with a professor who understands the
importance of good humor and positive, constant feedback when tackling
such difficult environments, tasks, and new ways of thinking. This is not
optional instructor behavior in a course such as this. Paralytic anxiety, if
not simply less than optimal learning, is highly likely among students if
they do not have a certain level of support, attention, and direction during
a challenging engagement like this.
This course has been offered twice. It has received extremely high courseteacher evaluations both times and has resulted in an enthus iastic
following among participants. Students further report that the course
process and deliverables receive quite a bit of interest during recruitment
interviews. 1his may be at least in part because their accumulated work is so
helpful in demonstrating the validity of a user-centered design process,
embedded in fieldwork and operationalized in the creation of artifacts and plans.
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Some experiences in creating the ·

foundation and methods of
design research in Finland
Pirkko Anttila
Professor Emerita,
Kuopio Academy of Craft & Design, Finland

I am going to present a systematic approach on how to do research in the field
of Design with its multiple factors and many different viewpoints. In my
presentation there will be discussion on the main interests for acquiring and
using the design knowledge, both theoretical, practical, artistic, and tacit
knowledge. I will discuss the similarities and differences between the research
strategies and product development strategies and I wish to point out the
importance of logical thinking and reasoning systems. One of the main
questions is how to find out the problems of the phenomenon? How to define
them? What follows after every single question? Because the similarities
between the Soft Systems Methodology and the Design process itself, I am
going to present some process models, applied from the SSM, and based on the
cognitive theory. In this context, there has been developed a research sphere,
first published in a textbook, and now in a CD-ROM format.
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Some experiences in creating the foundation and methods
of design research in Finland
There are several classical models for the design process. Most o f them have
their origin in hard systems- ideologies, as Peter Checkland (1986) has stated.
These models always describe the process going on step by step, for example
"Identification of the problem- Problem analysis - Aim and project description
-The users· and the user situation's demands- Material preparation and
analysis- Specification of the demands from the user- Development processEvaluation, modification and prototyping- Final evaluation according to the
user's demands" (Rosenblad-Wallin 1983; Ottosson 1996). Some other very
well known steps are "Formulation of the problem- Conscious attempt at
solution - No conscious effort - Sudden emergence of idea - Conscious
development" (e.g. Archer 1970; Lawson 1983; Lundequist 1995). In models
like these the whole process is seen with the organisers viewpoint: how the
process has to be organised, what happens in every phase. The main goal of the
research is to get an answer to the questions: What? Who? How?
There are some models based on steps as the previous model, but developed so
that the steps are iterative and use feed-back in design p rocess, for example
Zeisel (1986). In addition to the research questions that can be found behind the
previous model, there can be found a few new ones, as well: Which are the best
alternatives? In which way the solution made in the p rocess is working in the
next or previous step?
Peter Checkland has developed the so called Soft Systems Methodology
(Checkland 1986), based on the two worlds ideology: the world of ideas and the
world of practice. In his model the research question can be the same as said
before, but added with something more: Why? By which reasons?
In Finland we have a great interest in some other kinds of models, based
on the cognitive theory. Those models can be created by iterative step s, but you
can find a big theoretical question behind them: In which way the human mind
is working, in which way the human traits, values, attitudes, former personal
experiences, cultural and social background s and boundaries affects the process
and the product? In which way the process and the product affect each other?
(e.g. Akin 1984; Schon 1983; Vihma 1995; Koskennurmi-Sivonen 1998; SeitamaaHakkarainen 2000)

Is all this important to know?
In Finland, we have a decision at the governmental level, that design will be one
of the most important means to improve our national competence in product
planning, producing and marketing n ew desirable things in a hard international
competition. Keeping this in mind, the government will support the highest
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education in Design, including doctoral education and education in research.
But, what are the main points and what competence will it require to be a
researcher in Design? What competence is required from a tutor for research?
Who needs the research results in an industry such as Design? Is it not enough
to do proper things and excellent Design without any extra tricky actions? Is there
some urgent need to combine research with product planning and production?
After all, there seems to be a national consensus of the importance of research
in general, as well as in the area of Design: it is important for better design and
product development and better producing systems, for b etter marketing
systems, for better understanding of consumer-producer- relationships, for
better understanding of personal and social values, and so on.
A Finnish philosopher, Professor Juha Varto (1992) says, that the identity of
some new branch of science will be created by researchers only, not by any
administrative or political solutions. When we are developing this new science,
and when we are educating our doctors in Design, the following aspects have
to be shown very clearly:
•

how to construct and frame the objects of research;

•

how to identify these objects;

•

how to identify the principal researchable parts of the object ;

•

how to define the standing ethical aspects of work.

These demands for scientific work mean that we have to be acquainted with the
philosophical foundations and theory of science in general and have some ideas
about how to apply them to our own research interest. In practice, this means
that we have to identify the ontological foundations, it means the essential
n ature of design as well as the epistemological foundations, which in practice
means the knowledge of methodological approaches to research of Design.
For developing the research programme of Design, the demand for the new,
wider viewpoint was urgently needed. In my methodological thinking the
starting point was a kind of prism, a research space for different aspects.
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Fig. 1: RtsaJrth spouof Dtsign in fonn of tht prism

In the figure all design activities are controlled by human beings, as an
individual or as a social unit. There is a main field for design activities: it can
be seen and studied from the viewpoint of different planning and production
methods, techniques and materials. It can be seen from the ecological points of
view, focu s ing the research to making use of natural resources, energy,
sustainable development. Or there can be an interest in economic aspects, in
design management, in budgeting, in marketing. And there is the cultural
aspect, d esign history, d ifferent epochs, fashion, cultural heritage. In the middle
of prism there is laying the design object, moving from comer to comer after the
designer's own intentions. It can find its position very near the human mind
(artistic works), it can b e very near the social environment (consumer and user
matters), or the technological solutions can be most important (new materials,
constructions), or there can be a strong "green imperative" behind the d esign
(local-global problems, recycling problems), or the economic questions (e.g.
marketing, cost analysis) can be the most prominent ones. Or, the cultural aspect
is perhaps the most important of all (semiotic or aesthetic aspects).
The field of Design is so large and so complicated, that traditional methods
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and approaches are not enough. Natural sciences, technical or historical
research or sociological or psychological or educational research or research in
art history or in design history etc. offer many theoretical and methodological
viewpoints, but there is something else needed, something very special, to solve
those problems raising from the very character of Design: it is focusing not only
in products and their properties and use, not only in users and their profiles
and needs and cultures, but in those processes and systems needed in planning
and production phases. In design process, there are so many innovative,
problem-oriented aspects, so many systems to manage, so many personalities
involved, that ordinary methods are doomed to failure.
Usually, we have found our research field so, that we can ask help or take
support from other disciplines, surrounding our very own discipline from all
around. It can be Sociology, Ethnology, Psychology, Technology or whatever
and we are seeking our questions from these viewpoints, perhaps quite
separately from the real essence of the Design.
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I will present the theoretical and methodological challenges in a different way, as
a n ew wholeness of possibilities. This theoretical model for Design Process is
based on the Action Research approach (Kemmis & al. 1981; Kemmis 1985),
applying the Soft Systems Method (Checkland 1983), and on the cognitive theory
of human thinking (Newell & Simon 1972; Schon 1983). The starting point of the
model is the initial mental image of the solution, which will be specified step by
step, getting internal and external feedback, by reflective actions, and being
evaluated and tested at every phase, to be produced and marketed at the end.
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Because of the values and attitudes, norm s and systems s urrounding the
designer and his co-operators, clients, users, producing systems and marketing
processes, and because of the co-operative actions of the modem d esign team
during the process, and last but not least, the object develop ed s tep by step in
these iterative phases, to reach its usability, as well as its aesthetic, cultural,
social and ecological sustainability, you have to take into account a very broad
methodological basis.
There have been several phases in developing the methodological learning
material for students and other users on this basis. I will shortly tell the history
of this development work, because there is no lack of humoristic traits in it.
At first I wrote a textbook with ab out 500 pages in a very traditional way
(Anttila 1996). The title (translated) is Skills needed for research and knowledge
acquisition - A tool for Design and Craft Research. It aroused some kind of
disturbed discussion in the academic world in my country: The content was a
little confusing, because the target group was seen as being very limited, and
very little academic, but the book was - said by some critics - b eing very useful
in "real academic disciplines". So, how to take it in use, because it comes from
the "wrong side"? Today its ideology is accepted, and it is in use, not only in
design sch ools, but in some faculties in social sciences, in environmental
studies, and in economic studies, too.
But, in the ordinary textbook, in the printed form, there is no possibility
to take that kind of material and the examples in it, which could give a more
living picture of the phenomena in question. Therefore we started with a CDRO M in the Kuopio Academy of Crafts and Design. This disk contains about
1000 pages with abstracts from design student's reports, from their products
and detailed descriptions of their processes and products. This product is now
under translation into English. At first we had just an ordinary table of contents
to handle the wholeness. You can make your choice o f text and figures by
clicking the index or the table of contents. But, this kind of list is not suitable for
hypertext, and it is not good enough for creative navigating, and we had to find
something else. We created a map to navigate after one's own thoughts in this
huge environment of research. This map gives you a general view of the whole,
and gives some hints for finding the proper solution for your research strategies.
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The methodological environment is arranged so that at first you can make your
choice after your own interest: if you are interested in research and in the
scientific work, if you are a practitioner or if you are interested in artistic
expression. All of them are leading you to different paths, even they have
something which is common to every approach. As the scientist, you have to
know the basic conceptions and you have to make up your mind, what to ask,
in which way and where to collect your data and what research strategies you
have to follow. And the methods, understood often as the real practical tools,
then take their place in the outer circle of the map.
This Methods of Design Resenrclz CD-ROM is meant for one who has an
average acquaintance with the theoretical backgrounds of design field, and can
read the scientific language. There is a guided tour from the first beginning
through the different choices to the best solution of one's own method, suitable
for many different problems. The user of this CD-ROM must know himself,
what he is interested about and what is his goal. This is very demanding
material for the user, but is rewarding, and it is very suitable for the new
generation with high-level adp-skills.
But, besides this, because of the feedback we got from the design
practitioners and partners in one EU-project, we are developing a new version
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of it on a more practical level. That version is meant for them, who are not so
much educated in methodological questions, but are in need of some practical
tools to get answers to everyday questions, e.g. how to profile the customers,
are the products usable enough, etc.
On the basis of the experience given by the CD-ROM we have some new
methodological applications under construction in Internet-environment. In
Finland we have many new virtual learning environments in the internet, and
one of them is Metodix, in which some of the m e thod experts from different
universities are combining their specialities to the "net-methodology" for
s tudents to navigate and to find the best solutions for their needs. In this context
you will find the basics of this here presented methodological approach for
your own use, but m uch more too, some very sophisticated approaches to
discuss together. Metodix will be in international use this year, very suitable for
doctoral education and for higher levels of research, if e verything goes well. It
will offer an interna tional meeting forum for different kind of research
problems. (Online: www.metodix.com)
The latest idea for application of this core of Methods of Design Research is
to go to the most grass-root level of designers' world and try to give them very
p ractical help in their everyday problems as well as for the research. In Finland
we are a small group of design developers and researchers in co-operation with
some design-entrepreneurs living in Finland's countryside. We have asked for
EU-funds for this project and hope it goes thro ugh. If so, the idea is to further
develop the ordinary vis ual Conce pt M ap programme in a way that it can
handle all the hundreds of factors, both verbal, visua l-pic torial, as well as
experienced material and moving elements in mutual co-operation with each
other at the same time, and analyse them by putting emphasis on the most
prominent clusters.
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This paper is derived from doctoral work that began as an exploration of the
impact of environmentalism on architecture and urban design, the theory and
its practical implications. This metamorphosed into a critique of the pervasive
influence of language theory, that is a blend of classical and contemporary
philosophy and linguistics, on recent urban design theory and practice. We
explore connections between environmentalism, urbanism, language theory
and the philosophy of science, in particular, post-modem relativism. We then
briefly describe the visual-spatial conceptions at the heart of the language
theories of logical positivism and post-positivism, and the relationship with
urbanism. We conclude by inverting the rationale in order to interrogate
presumptions embodied in the underlying language theory, in the process
alluding to the philosophy of science.
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Sokalled language theory: Lessons for the philosophy of
science from urban design?
Environmentalism, Urbanism, and the Philosophy of
Science.
Insofar as environmentalism is preoccupied with 'the ideologies and practices
which inform and flow from a concern with the environment', (Pepper 1989: 13) one
may theoretically employ such an analysis in order to speculate alternative,
sustainable models for architecture and urban design. In the course of exploring
this relationship, contradictions became apparent between the well intentioned
theoretical motives and the models engendered. The models too easily lapsed
into a beleaguered historicism, ostensibly reflecting a community based idyll,
yet lacking imaginative flair. The approach appeared to be based on the
premise that community dialogue an d community generated design solutions
are necessarily 'historic' in form and implicitly sustainable. In addition, the
theory itself had a tendency toward philosophical relativism and idealism,
begging the question: why is this the case?
An insigh t is apparent in the work of the environmentalist David Pepper
(1989). Pepper suggests that environmentalists have traditionally dwelt on a
picture of Nature, and that theory should instead focus on the 'cultural filter',
the 'world view', similar to Thomas Kuhn's 'paradigms' (Kuhn 1962). These are
economically, socially and culturally conditioned assumptions closely
associated with and informed by the history of the 'theory of ideas'. By
extension it is believed, ipso facto that beneficial change will be engendered by
analysing and modifying the cultural filter, in essence by engaging language theory.
In such an approach there is a tendency to dwell on theories of language and
linguistics as though, as currently conceived, these are of essential importance.
Other leading environmentalists are prone to employ a similar rationale and
theoretical technique, for instance, Arne Naess of Norway bases a conversion to'deep
ecology' in part on a particular conception of language and semantics (Naess 1989).
The environmentalist ideas are affiliated, in the warp and weft of theories,
to epistemic relativism 'Concepts and categories cannot be viewed as having a
separate existence. It is irrelevant to ask whether concepts, categories and relationships
are 'true' or false'. We have to ask, rather, what it is that produces them and what is
it that they serve to produce.' (Pepper 1989: 2 from Harvey 1975: 298). This
process, of undermining the concept of the 'truth' or 'falsity' of science is but
a short step away from the science-as-myth or social-construct genre. This
suggested a series of theoretical links, strands, con tradictions, false
interpretations and misunderstandings. The potential for subtle theoretical
mystification is exemplified in the controversy surrounding the Sokal Hoax.
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The Sokal Hoax
The 'Sokalled Language Theory' of the title is an allusion to an article
'Transgressing the Boundaries: Toward a Transformative Hermeneutics of
Quantum Gravity' by a physicist, Alan Sokal. Only following refereeing and
publication in the literary journal 'Social Text' (1996) did the author reveal the
work to be a deliberate hoax. In claiming that science is a cultural construct,
Sokal mischievously employs flawed scientific quotations borrowed unaltered
from an array of his 'post-modem' theorist targets. The article opens: 'It has thus

become increasingly apparent thilt physical 'reality' no less than social 'reality', is at
bottom a social and linguistic construct; that scientific 'knowledge', far from being
objective, reflects and encodes the dominant ideologies and power relations of the culture
tll11t produced it; that the truth claims of science are inherently theory-laden and selfreferential; and consequently, that the discourse of the scientific community, for all its
undeniable value, cannot assert a privileged epistemological status with respect to
counter-hegemonic narratives emanating from dissident or marginalised communities.'
(Sokal1996: 217-218). There follows an impossibly obtuse piece that would be
familiar to aspiring architects, urbanists and environmentalists. Similar themes
and sources are influential throughout architecture and urban design theory.
The focus of our interest is not the misuse of science, but of reiterated themes
and assumptions embodied in the source theory that are transferred across
disciplines. An understanding of the demonstrable problems in the theory and
its application in urban design may explain its allure and by extension, reveal
problems in the philosophy of science.
In the book 'Intellectual Impostures' (Sokal & Bricmont 1998) in which the
Hoax is explained, Sokal and Jean Bricmont trace the roots o f epistemic
relativism to Karl Popper, Willard Quine, Paul Feyerabend and Thomas Kuhn,
yet concede tha t their critique is not based on an unders tanding of the
underlying philosophy. In the absence of a grasp of philosophy they are
obliged to rely on a critique of Kuhn's ambiguously relativistic and
incommensurable paradigms via detailed analysis o f the science. This is
successful, but we believe that an understanding of the flaws in the underlying
language theory is equally revealing for our purpose.

Determinism and Indeterminism: A Tale of Two
Wittgensteins.
If relativism is to be understood both the positivist and post-positivist aspects
of the epistemic coin must be grasped. This coin is effectively, if not absolutely
synonymous with the earlier and later works of Wittgenstein.
Wittgenstein's earlier views are set out in the Tractatus (1922), in which the
structure of language is deemed to mirror the world in a corresponding logical
201

Marion Roberts & Fergus Carnegie

relation 'The gramophone record, the musical thought, the score, the waves of sound,

all stand to one another in that pictorial relation, which holds between language and
the world. To all of them the logical structure is common.' (Wittgenstein 1922: 65) In
this scheme, the building blocks of Nature are believed to be identical, in a
calculus-like manner with a certain refined perception of a building block logic
of language. A particular conception of the structure of language dictates an
account of the essence of the world.
As this philosop hy is transmuted through his contemporaries, through the
Vienna Circle, the logical positivists, Rudolph Carnap, Bertrand Russell,
A.J.Ayer and the English speaking world, what emerges is the concep t of a
necessary translation, from ordinary language use, into the pure, idealised
abstraction of calculus-like truth tables of logical symbolism. In order to
distinguish science from metaphysics one must, it is believed, laboriously study
the use of language-grammar and logical symbolism, this procedure effectively
denying ordinary language an explicit grasp of the world.
In 'The Logical Structure of the World' one of the leading protagonists of the
philosophy movement, Rudolph Carnap, identifies the building blocks of
language based 'knowledge' with elemental geometry and logical-grammatical
relations, points and planes. 'It will be demonstrated that it is in principle possible to

characterise all objects through merely structural properties (certain formal-logical
properties of relational extensions or complexes of relational extensions) and thus
transform all scientific statements into purely structural statements'. (Camap 1928: 7)
This process of rarefied intellectual abstraction is synonymous with and offers
solace to a similar modernist urban design rationale.

/1/ustrolion !. Tlrr lhrordic•l•nd rtxtl modtls mgtndtrtd.
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The language theory is predicated on an underlying visual-spatial conception
of language, knowledge and the extant world. This tacitly endorses, it is
congruent with, real-world models.
Ironically it is a physicist, Peter Galison who has traced in detail aspects
of the reciprocal relation of these conceptions with the world of architecture and
urbanism as exemplified in the close ties between the philosophers of the
Vienna Circle and the Bauhaus design sch ool. 'the logical positivists were more

prominent as visitors to the Dessau Bauhaus than members of any other single group
outside art and architecture ... core members of the logical positivist and Bauhaus
groups self consciously sought to articulate a view of the world in which both would
play essential roles (Galison 1990: 710) ... (they) shared meanings the way atoms share
valence electrons.' (Galison 1996: 42). The model feeds the theory feeds the model.
This is an explicit, expressed relationship.

The 'Later' Wittgenstein.
As the internal contradictions of logical positivism surface, Wittgenstein, in
'Philosophical Investigations' (1953) appears to overturn his earlier picture
theory in favour of 'family resemblances'. 'For there seemed to pertain to logic a

peculiar depth -a universal significance ... it may look as if we were moving toward a
particular state, a state of complete exactness. (Wittgenstein 1953: 42e and 43e) In
the amended arrangement, in naming extant form, we d o so n ot on the basis of
immutable logical essences, rather on the basis that the visible objects exist in
a network of overlapping property relations with other similar and dissimilar
objects. Only if the families overlapped and merged would naming provide
evidence of common characteristics corresponding to the class names (Kuhn
1962: 45 ). This much is straightforward, but Wittgenstein supplants the
inadequacies o f the picture theory with more organic, essentially socially
cons tructed, contingencies. This vision continues to be predicated on a
problematic model of the relationship between language and the world. He
disposes of the quest for the singularity, the ideality of logic, but in essence
retains logical space. The extant continues to coexist 'in' logical space, but this
space no longer requires symbolic translation. This logical space is a nebulous
conj unction, a nexus o f networks effectively analogous to g rammar or
phonetics. This is exemplified in the discussion of a standard sepia colour, 'Let
us imagine samples of colour being preserved in Paris like the standard metre. We define
'sepia' means the colour of the standard sepia which is kept there hermetically sealed.

Then it will make no sense to say of this sample either that it is of this colour or that it
is not. We can put it like this: This sample is an instrument of the language used in
ascriptions of colour. In this language- game it is not something that is represented, but
is a means of representation ... this gives this object a role in our language-game... What
looks as if it had to exist is part of the language. It is a paradigm in our language-game;
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something with which a comparison is made. (Wittgenstein 1953: 2Se) It is this vision
of the relationship between language and the world that peripherally influences
Kuhn's conception of a paradigm and engenders an ambiguous relativism.
(Kuhn 1962: 43-46 ).

Post- Positivism and Post-Modern Urbanism.
As flaws emerge in the 'modernist' built environment, urban theorists begin to
explore post-positivism as a legitimate source of inspiration. One of the more
prominent exponents of the post-modern in urbanism is generally
acknowledged to be the architectural critic Charles Jencks. In 'The Language of
Post-Modem Architecture' Jencks loosely employs Wittgenstein's concept of
'family resemblances' Gencks 1991: 13), in so doing reinforcing analogies with
semiotics and spoken language. In this sense, it is judged that a modernist
architectural 'Esperanto' failed because it literally failed to communicate with
local communities. The post-modem paradigm may succeed, it is suggested, by
incorporating local architectural 'words', by combining 'modern techniques with

something else (usually traditional building) in order for architecture to communicate
with the public and a concerned minority, usually other architects.' Gencks 1989: 14)
Irrespective of Jencks' general comments on the viability of the language
analogy, this conception is similar to the Wittgensteinian I Kuhnian model of
a paradigm.
Here, the theoretical techniques and conclusions overlap with the methods
and aspirations of environmentalism. Desirable physical models of the
environment may be achieved implicitly, it is believed, by constructing
communities in the symbolic vernacular language of the users, combined in
Jencks' vision with specialist architectural symbolism.
The theory tacitly supports, is congruent with the introduction of symbolic
vernaculars.
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This 'modernist' block adjacent to Regents' Park London has not been
' rejected' by its occupants. It is the overall quality of the environment, or lack
of it, which residents frequently do understand.
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Conclusion
The logical positivists and architectural modernists gained mutual succour in
the world of idealised, refined logico-sensory abstractions. The post-positivists
and architectural post-modernists derive mutual credence from extant
paradeigma, nebulous contingent conjunctions existing ambiguously 'in'
language. The former tacitly licenses theory of self assured determinism and
an aesthetic of reductive abstraction. The latter engenders a preoccupation with
language theory itself; a theory of theory, of indeterminism, obscurantism and
science and nature as contingent social predication.
In both positions, theory preoccupied with and influenced by
preconceptions of the locus, status and nature of language is inclined to
predicate conceptions of extant nature and to exert a subtle influence through
urban theory, polky and practice. Since the locus, status and nature of language
remains a mystery much of the underlying language theory is imbued with
obscure terminology and ambiguous speculation. These are theories frequently
intent on contriving a logical explanation for that which is beyond current
understanding. Flat theory for a spherical earth. In urbanism the theories
continue to contribute to a significant cultural mystique concerning the nature
of knowledge about the urban environment. In the former, 'knowledge' is
defined and dispensed by an elite; in the latter it is deemed to be that which is
'local' or 'factional' or 'locally dispensed'. In neither case is the transfer or
development, or evolution of knowledge in the public domain wholesomely
encouraged, endorsed or practised.
For those preoccupied with the philosophy of science it is not the extant
urban models that are of interest, but the perceived relationship between the
models and language. In the former the relationship is believed to be that of
identity in a singular purity of abstract logic; in the latter it is of contingent
identities within a variable nexus of pronouncements. Both are effectively
analogous to the determinate and indeterminate dimensions of language itself.
In neither scheme is the extant model wholly identical with the nature or
essence of language. This should not be a problem providing that it is recognised
that this is the case. The nature of language and language based knowledge may
indeed eventually be found to be intimately entwined with and revealing of the
essence of reality, of being. It is the inadequate, monolithic models of language
and the process of analogous modelling of the world that may harbour
problems. At the cutting edge of theory, in the reciprocity between speculation
and confirmation, it may be all too comfortable to speculate models of nature
that are similarly influenced.
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In this paper I shall criticise the notion of objectivity in design research
methodology. I shall argue that the requirement for such objectivity is either
implicit in the phrasing of research degree regulations, or is widely assumed in
their interpretation. The philosophical error is the asswnpUon that objectivity
is either methodologically possible or desirable.
I raise four temptations for the research student: the apparent benefits of
the scientific method, objectivity and knowledge, objectivity in aesthetics, and
objectivity in PhD examination. In each case I raise objections that question
whether objectivity has really been achieved, and whether the method can be
applied in design research. I conclude that the appropriateness of any method
is demonstrated by the validity of the outcomes it produces as judged in context
by subject peers, and not by tests based on false or unachievable notions of
objectivity or universality.
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On method: The problem of objectivity
The argument of this paper is that there are several temptations for students,
and for some supervisors, to adopt inappropriate research methods because
they appear to offer objectivity. I shall suggest four such temptations and raise
objections to each. I shall then offer a counter argument that abandons the quest
for objectivity on the basis that it is neither possible nor desirable.
The first temptation is that students who have been educated in design
have a naive view of what science students do when undertaking a research
degree. This problem has at its base the fact that most students have arrived in
an arts discipline precisely because they have rejected a science one, or been
rejected by its teachers, and that the education system therefore separates
students at an early stage and preserves their ignorance of what lies on the
other side of the fence. If you seek institutionalised evidence for this great
divide you have only to enter the British Library and ascend the main stairs to
find, at the top you must tum one way for the sciences and the other for the arts.
We are often told that research in the arts is a relatively new activity,
especially that which leads to a research degree. So what view of research
methods filters through the internal windows of the British Library from the
more established realms of science? It is "the scientific method." This method
has r~sulted in unequivocal advances in medicine, technology, etc. and seems
to have increased our knowledge of the external world. In particular it offers us
a method of quantification and thereby "control of Nature." So there is a
temptation for the naive arts student that science offers demonstrable benefits
from a unified method that is applicable across many disciplines. I propose that
under pressure from supervisors and others to be explicit about methodology
from the outset, the scientific method is unduly tempting. But we have already
noted one benefit of this method that would seem difficult for the arts student
to take advantage of, and that is the quantification and control of Nature. As a
result we see some arts students diverted into making studies of materials or
applications using new technology, and other pseudo-scientific arts research.
The second temptation arises from the research degree regulations
themselves. Most in the UK have their roots in the superseded CNAA
regulations and their stipulation that the research makes "an original
contribution to knowledge." The idea that an artefact etc. can be a contribution
to knowledge is not a phrase that comes "trippingly on the tongue" to most of
us. It is a contribution to the materiality of the world, to experience, to culture,
to interpretation; but to knowledge? Thus the student, and sometimes their
supervisors, reach for their philosophy books in the search for a definition of
knowledge. The theory of knowledge (epistemology) takes as its starting point
the tacit definition that knowledge is in some way related to truth and certainty.
Thus knowledge is assumed to be independent of the researcher and objective.
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So readers of, for example, John Hospers's excellent "Introduction to
Philosophy," will find references to Descartes, Ayer, etc. all of whom advocate
methods leading to objective knowledge. When we ask, "what kind of
knowledge do we get by this procedure?," we find that knowledge may consist
of, for example: certainty of first-person experience but doubt about others
(Descartes), doubt about the self (Berkeley), certainty that reality lies beyond
human experience (Kant), that there is nothing more real than that which is here
and now (Heidegger), and the cautious ly expressed view o f common-sense
which most of us hold as a fact; that the Earth has been here for longer than I
have (Moore). I propose that if students discover that applying epistemic
methods uncovers no more useful facts than these, then they may well think
that this knowledge is a disappointment.
The third temptation is Kantian aesthetics. Taking our motivation as being
a quest for a method that will generate knowledge, but knowledge that is more
applicable to design research than that produced by the scientific method or by
metaphysical epistemology, I propose that Kant's works might seem an
attractive place to visit. Not that Kant is known as an attractive read in the
conventional sense, but to our aspiring researcher here is someone who
understands method and has attempted to apply a rigorous process to the
problems of aesthetics and come up with some specific things to say about
aesthetic knowledge. In particular, one of his main findings is that objective
aesthetic judgement, the "judgement of taste," is possible and therefore The
Critique of Judgement is presumably compulsory reading for research students,
(but unfortunately compulsory for their supervisors too).
A lightening survey of Kant's quest to account for the possibility of
aesthetic objectivism might proceed thus: an aesthetic response is our firsthand, direct, felt response to a particular object. We cannot summarise what
makes for an aesthetic response in terms of general rules, and so it is not to
these general rules that we react. However, this causes a problem because we
do not all react uniformly to particular objects whereas there is at least a
possibility that we might react uniformly to general rules. If aesthetic value
were an inherent property of objects one would expect considerable uniformity
o f reaction. We don't so it isn't. Thus Kant seeks to account for "correct"
aesthetic judgement by achieving a uniform intellectual vantage-point that we
can each achieve by virtue of our mental construction as human beings. This
vantage-point is called "disinterestedness" and consists in freedom from desire,
practical concern and conceptual understanding. Aesthetic judgement consists
of both an experiential and a reflective component. The resulting "pure
judgement of taste" would be uniform if individuals were to achieve the
appropriate contemplative conditions.
I have now advanced three temptations that I believe lie before the
aspiring d esign researcher as false models of how to progress valid research.
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But these temptations are not just placed before the unwary student, but are
institutionalised in the process of studying for, and awarding, a research degree.
This brings me to my fourth temptation which is a temptation for the
supervisor. It is driven by the uncomfortable knowledge that at the end of three
to six years of research endeavour by the student, the results will be examined
by total strangers on whose say-so it will stand or fall. Thus, anticipating the
demands of the examiners becomes a key role for the supervisor. What will the
examiners be looking for?
The experienced academic knows that assessments should be valid and
reliable. Thus the criteria must have some sort of objectivity about them and be
independent of the personal preferences of the examiners. The pressure of the
examination process therefore reinforces the anxiety of both the student and the
supervisor that the research methods themselves must demonstrate objectivity
because the outcomes will be assessed by a process that demands objectivity.
I have now proposed four separate ways in which the design researcher
might be tempted and I have suggested that the temptations are illusory. I shall
now proceed to offer some objections.
First, the apparent benefits of the scientific method. What is the view of the
scientific method from the discipline-specific location of design? The "control
of Nature" is not very attractive. We seek the control of materials, but the
artefacts themselves function in a cultural and aesthetic context. The
contribution that a d esign artefact makes to knowledge requires the control of
reception aesthetics, not of the control of Nature.
Because a correspondence is assumed between the scientific model or
theory and the external world that it seeks to represent, control within the
model may be replicated by control of the external world. According to Kuhn
(1970), in scientific revolutions, w e see changes in the dominant paradigm or
model, and such changes enable new representations of Nature which thereby
permit better control of it. But the representational relationship in design is
more complex. Although, for example, design semantics is informed by the
psychology of perception, it is also engaged in the social and cultural nexus. It
is therefore revised as often by changes in society as by changes in cognitive
models. According to Berger (1972), in aesthetic revolutions we are given new
"ways of seeing" that do not render the old ways obsolete. In particular, the
new way repositions the viewer in relation to the artefact. Nothing in the
perceptual model has changed , the visible appearance remains the same.
However, the interpretation: what it means, has changed. The unavoidable fact
that the viewer is situated in a cultural relationship with the artefact need not
be a disadvantage. It is only a disadvantage if that s ituatedness goes
unrecognised. This is the contribution of Irigaray, Derrida, and others.
Second, the objectivity of knowledge. Our guide will be Popper but our
starting point will be Bacon. It was he who suggested that by following a
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certain procedure of experimentation and judicious description, the laws of
Nature might be identified. However, his inductive method was criticised by
Hume on the basis that no quantity of observations is sufficient to establish the
necessary or causal relationship between events and the laws of Nature of
which they are supposed to be symptoms. Our habit of connecting one event
with another is more expressive of a law of psychology than a law of Nature.
Unfortunately it is exactly this habit which underpins the whole scientific
method, and even Bertrand Russell admitted it could not be substantiated as a
valid inference (Russell1961: 647).
So does this criticism mean that the scientific method does not generate
objective knowledge? Well, only in part. We need to change our concept of
"objective" to "provisional." Popper 's revision is to say that the scientific
method is verifiable. The more resistant a result is to systematic attempts to
falsify it, the more valid it becomes as an inductive conclusion. Thus scientists
do not have at their disposal the kind of wonder-method that designers
suppose. The scientific method produces provisional conclusions that are as
s trong as the strength required to falsify them. There is an objectivity to
Popper's method: in that it is universally applicable, but the results are just
conditional. Thus Popper says both "statements of experimental results are
always interpretations of the facts observed; that they are interpretations in the
light of theories" (Popper 1972a: 107) and "the belief that we can start with pure
observations alone, without anything in the nature of a theory, is absurd"
(Popper 1972b: 46).
Third, Kantian aesthetics. The freedom from desire, practical concern and
conceptual understanding bring with them three disadvantages. To free oneself
from desire, practical concern and conceptual understanding presupposes these
conditions as constraints on aesthetic judgement. Take, for example, "desire" in
the sense of "an imagined representation that tends towards its satisfaction"
(Kant 1980: 178). Would we today want to say desire is part of, but a hindrance
to aesthetic judgement? Our current use of the term in commodification still has
[supposed] satisfaction at its core, but the extent to which we commodify
aesthetic judgement is the extent to which we attach it to something material
and capable of manipulation rather than preserving it in the realm of aesthetics.
So while it might be "part of...," the notion that it is a "hindrance to ..." is the
point at which we part company with Kant. Similarly "practical concern," being
the extent to which an object is complete without needing a purpose or
application (Kant 1980: 236) is n ot, I suggest, compatible with contemporary
aesthetic judgement because we do not exclude the objects of design, etc. from
consideration. Finally, freedom from "conceptual understanding," to the extent
that it emphasises imagination as a counterpart to cognition (Kant 1980: 190},
is incompatible with notions such as design semantics.
Fourth, the objectivity of assessment. The examiners are subject peers, who
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are required to apply the university's regulations to the assessment of a PhD.
The research must provide an" original contribution to knowledge." Therefore
the examiners cannot be expert in exactly this part of the field since it is the
researcher's contribution: the researcher is the expert about that. But it should
also "place the research in a critical and cultural context." Thus "2+2=4" as a
final thesis submitted for PhD, although high in accuracy, would fail this
criterion. All that the examiners can do is to assess the methods by which the
contribution was identified and manifested, and base their judgement on
subject-specific precedents from the same cultural context as that inhabited by
the researcher. Both the examiners and the researcher share a common culture
and will speak its language at the examination. Any evaluation of methods will
itself be undertaken in a critical and cultural context.
The common theme to all the temptations has been the claim of objectivity.
I argue that objectivity is either inappropriate, e.g. temptations one and three,
or unachievable, e.g. temptations two and four. But then, what help can we
offer the aspirant design researcher when asked by a supervisor "what is your
method?" This paper does not answer the question, but sh ows some common
places where it is fruitless to search. The appropriateness of any method is
shown by its use within the field of study, or its transferability to it. The method
must withstand the critical scrutiny of the examiners for its appropriateness, i.e.
the production of valid outcomes. However, the method does not have to
withstand a test of objectivity or universality. The method must simply be
defendable for the researcher's task and its appropriateness must be made
explicit by a critical analysis and evaluation of its application in the researcher's
PhD thesis.
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Every designed object or system is comprised of dimensions whose elements
play direct or indirect roles in the process of the object/system's accomplishing
intended goals. In order to create an intelligent design, the interrelationships
between those elements must be investigated in terms of the purposes and
goals of the designed system. This paper addresses the general issue of the
generation of knowledge, which is the process of that investigation and a tool
for creating effective designs.
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Knowledge of context and its benefits for design
professions
Recently, professionals, teachers, researchers and other scholars have provided
support for the view that designing is a process that requires the designer's
engagement in dialogue with a significant base of relevant knowledge which
forms an important part of the set of abstract representations that lead the
designer to the intended finished product or artifact (e.g. see Galle 1999, Ulusoy
1999). Knowledge is needed to create works, argued Owen (1998), while works,
in tum, need to be evaluated in order to build more knowledge. Knowledge
about a design problem serves a functional role as an explorative apparatusboth as a catalyst and a tool. The apparatus provides a milieu for known facts
and informed speculation to be examined. Cross (1999: 28) noted that, in
designing, the solution and the problem are both intentionally and contingently
evolved together, with "both known goals and previously unsuspected
implications" becoming revealed. In effect, through employing knowledge
derived from existing works, posing and answering speculative questions, and
generally discovering, the artifact is conceptualized.

Generation of knowledge: The research process
Research is a tool for generating knowledge. Brinberg and McGrath (1982)
presented one model of research, which involves combining elements from
three domains: conceptual, methodological and substantive. The full research
study, in this model, requires that all three domains be combined.

Methodological
Domain

Conceptual
Domain

Domain

Fig. I /llustratwn of Brinbtrg and McCratl!"s (1982) rrsauc/1 mOtltl (A compltlt progr•m
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One can proceed in three ways:
1. Processes from the methodological domain might be applied to
phenomena from the substantive domain to generate a data set. Conceptual
formulations are then mapped onto the data to explain them.

2. Elements from the conceptual and methodological domains may first be
matched and the resulting research design can be applied onto the
substantive domain to generate information.
3. Conceptual formulations may be combined with substantive phenomena
first, to advance hypotheses or theories. The latter are then tested, using
appropriate methods.
Perhaps, what is important to note is that it is possible for an entire research
program to involve continuous negotiation between these three processes,
where the primary strategies are alternated. In any case, such a research effort,
undertaken as part of the design process, echoes the general affirmation of the
need to evaluate objects and systems that exist in the world.

The designed object in the world
There are two ways in which any object exists in the world: to itself and in
relationship to other things. First, an object must exist as itseU. It must have
its own brute actuality, a material constitution, in order to be. But the object also
resides in the world with other things and must have a relationship with them.
Once an object is placed in the world, it has to exist in both roles-sustaining
its own actuality and acquiring a relationship (intentional or not) to other
things, consequently assuming a function in one way or another.
For the purpose of this discussion, it is necessary to discriminate between
two forms of an object's relationship to other things. The relationship of any
object to humans will be distinguished from its relationship to other living and
non-living things. That distinction is a practical one because this paper is
largely concerned about things designed and constructed with the intention of
being experienced by humans.
The implication of all this is that any designed object, existing or
speculated, must be investigated in terms of at least three parameters: its
independent existence; its relationship to other things; and, specifically, its
relationship to people. For conceptual purposes, these three functions may be
designated as structural, programmatic and experiential.
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Functional requirements of the designed object
The functional categories may be described as follows:

1. Structural-constitutional: Elements of this function are variables that deal
with the constitution and being of a designed object (e.g. form/
morphology, material, tectonics)
2.

Programmatic: Elements of this function address the effectiveness of
designing the object or system to perform use (or purpose) roles (e.g.
arrangement of units/parts so that they can work together, efficiency,
arrangement that affords maintenance, ability to adapt to needs, the object
as a system can accept other objects/systems, ability to generate primary
end product for which the object is designed)

3.

Experiential: At this point, properties of the designed object or system
combine with human experience. Elements of this function deal with a
person's perception of the designed object (e.g. appropriate sense of
comfort in interacting with the object, aesthetic appeal, forms of
connotation or symbolism)

These functional categories have been constructed upon ideas and works of
authors concerned about issues in environmental design (see Preiser,
Rabinowitz, and White 1988; Witzling, Childress, and Lackney 1994; Ligo's
[1984) discussion of five functions: structural articulation and physical,
psychological, social and culhual/existential functions). While it is not possible
to examine the details of all these conceptual formulations here, it is relevant to
note that they help the designer define a set of standards by which the quality
of the designed object may be judged and, by implication, a set of criteria that
may be used to inform and systematize designing of objects.

The designed object: Two forms of goal accomplishment
Every designed object is created intentionally to accomplish a goal. There are
two possibilities:
1.

Primary-goal process: the object can be intended to accomplish a primary
goal directly (e.g. a building provides shelter; a chair affords an alternative
to standing; a portrait communicates the likeness of a person to the viewer).

2. Secondary-goal process: the object can be intended to facilitate the
accomplishment of an overlaid primary goal (e.g. a room is intended to
provide a setting for learning; a La-Z-Boy (chair) is intended to be a recreation
(relaxation, electronic control) station; an impressionist painting is intended to
evoke certain emotions in, and possibly responses from, the viewer).
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Some designed objects/systems accomplish their goals through a combination
of both p rocesses. While the structural and programmatic functions of an object
may be employed in both processes, the experiential function is inherently a
secondary-goal process.

Knowledge of context of the object: Self-information
through data generation as a procedural element of the
design process
Informing the self (through data) is indispensable in consistently creating
successful design solutions. Self-information is accomplished by seeking to
understand the context of the existence of the designed object/system- both to
itself and in relationship to other things. Data generated about the proposed
work is key to that understanding. As men tioned at the beginning of this paper,
information generation is a combin a tion of evaluating known works,
questioning, speculating and generally conceptualizing.
Part of a working example which uses the three functions, formerly
iden tified, as the framework for a heuristic p rocess is illustrated below. The
intention in the example is to generate information useful in making d ecisions
about the d esign of support (work) spaces in museums to accomplish the goal
of caring for museum artifacts. The designed system accomplishes that goal by
using both primary and secondary-goal accomplishment processes.
Based on models of environmental evaluation developed by Marans and
Spreckelmeyer (1981) and Francescato, Weidemann and Anderson (1989), a
simplified representation of goal accomplishment by the designed object
(museum, in this case) is indicated below.
Intervening processes

..

I
Functions of the
designed object
(structural and
programmatic)

Function of
the designed
obJect
(experiential)

Criterion

,_

'-'intervening processes

Fig. Z Simplified pattern of object fun ction·crit.-rion interaction
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An alternative representation and a corresponding illustration from the
researcher's data notebook (Figs. 3 & 4) diagrams object function interaction
with artifact care (criterion).

Structural
function

Programmatic
function

affects Criterion

Experiential
function

Functions of the
designed object
(museum support
spaces. in this case)
have a relationship
with criterion (museum
artifact care). Each
row forms a separate
path.

Fig. 3 Drs.igntd objut/systt-m functions interact in a one-step protC$S w itII criterion
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Notebook format:

8.1

Programmatic + Artifact care
functi o n

item II from
researcher's

indicates that a function
(programmatic) of the
museum building

notebook

affects artnact care

ExamQte:

8 .1 (b)

Water (or other chemical) from sprinklers for fire safety
can damage artifacts
element of

12U2!U!Immll1ist
function

Fig. 4 Examplt of ont·strp intrraction of building functiotl with critrrion. (Tht txamplt inditattS an undtsirablt 1fect on
programmatic function 011 thtGrtifact. Tht dt>ign should call for a solution to thot potentia! probltm)

It should also be noted that the three functions sometimes interact with one

another first before the final impact on the care of artifacts occurs (Figs. 5 & 6).
That discussion, however, cannot be explored in the space of this paper.
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Structural

+ Programmatic

Structural

+ Experiential

Programmatic + Structural
affect

Criterion

Programmatic + Experiential
Experiential + Structural
Experiential + Programmatic
Fig. 5 Designed object/system funct ionsinttract with one another before internet ing with crite-rion (·~a two-step process)

0 .3 (a)

Registrar's work space is located directly
above heater room/heating system ...
...and there is poor insulation in the floor.
Registrar feels uncomfortable ...
... and the...
... inspection of museum artifacts
is done poorly.

element of

element of

programmatic

experiential

function

function

Fig. 6 Example of two-stt:p interact ion of building f rmctitm with criterion
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The illustration provided above shows only part of a much more extensive set of
generated information. In the full investigation, the three functions of the object are
further combined with three levels of human function within the environment:
individual, interpersonal and organizational. While it is not possible to present that
information in this paper, it is relevant to make the observation that context is
defined by a complex interaction of several parts that transact with one another to
affect the intended goal of the designed object or system.
Recalling the three research paths mentioned at the beginning of this p aper
(see Brinberg & McGrath 1982) it should be mentioned that the study described
above went through a n egotiation of the three processes. At first, thoughts,
speculations and prior knowledge (recognized as concepts-e.g. conservation,
registration, etc.) about artifact care in museums (the substantive arena) were
combined to generate theoretical questions that guided investigation. In the
next phase, techniques from the methodological domain (e.g. observation,
interviewing, non-reactive methods such as trace and archival examination)
w ere overlaid onto the substantive scene (real, operating museums) to generate
a da ta set, and then concepts were drawn upon to articulate these data
(evidenced in such things as descriptions of the structural, programmatic and
experiential dimensions). Later, the identified concepts and appropriate
methods were combined to guide the research to be carried back to the field.

Conclusion: Values of systematically-conducted,
understanding-driven investigations of the context of
design objects
The significance of revelatory, understanding-driven, and relationship-seeking
knowledge generation processes will be discussed under three values: design
decision function, research function, and general pedagogic function.

Design Decision Function
One of the most salient values of the systematic, rigorous approach to
understanding the context of the object could be considered to be its
significance to the actual practice of designing. The disaggregation of factors
that influence the outcome of the effectiveness of the designed object has the
potential to make information more accessible. Knowledge acquired on the
basis of scientific methods, according to Lane (cited in Stehr 1994), is useful in
illuminating the goals of the users of that information. Through the detailed
analysis of contextual phenomena, design problems are afforded the
opportunity to be seen more lucidly and that in tum facilitates the creation of
articulate solutions for which designers aim.
Transparency of the problem. The disaggregated problem can be described
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metaphorically as more transparent. The early data analytical process of breaking
down the problem (before re-integration) could be illustrated as peeling open
layers of complexity and spreading phenomena out. The more things are laid
open, the less they are hidden and more made accessible for explanation,
understanding and re-combination. Knowledge reduces uncertainty, wrote
Holzner and Marx (1979) and it can be proposed that the resulting trust in the
efficacy of knowledge reduces confoundedness. With more confidence
engendered through understood phenomena, the very act of making design
decisions might receive facilitation.

Research Function
Certainly, some designers who are engaged in professional practice might be
unable to devote enough time to carrying out detailed s tudies. Yet, in any
profession, some people must be involved in the practice of generating and
verifying information for use by themselves as well as those who are
constructively engaged in other ways. As McCoy (1995: 13} indicated, the
purpose of some forms of environmental assessment is to "inform designers,
programmers and evaluators."
Knowledge production. One of the functions of the research endeavor is
the generation o f informlltion that could be used to enhance knowledge
(explanation, understanding, etc.) of phenomena. As Lane (cited in Stehr 1994)
indicated, generation of this knowledge involves inquiry (guided by scientific
standards and rules) into our world with the aim of extracting meaning from
it for our purposes. All of that, he added, is to be accomplished through the
collection, organization and interpretation of information. A lot of researchgenerated knowled ge is returned into the substantive, practical world. Wrote
Holzner and Marx (1979: 15), "Such organized knowledge in the sciences and
technological and professional fields is to be a major factor in production, policy
forming, and indeed in the quality of life experience."
Concept facilitation. Another research value of the incisive study of the
context of the object is its ability to further facilitate conceptual lucidity. First,
each phenomenon or variable is understood more deeply. Second, the charting
of rela tionships between phenomena affords new conceptualizations of
dimensions of the problem.

Pedagogic Function
Pedagogy in the design fields involves processes of preparing individuals and
g ro ups to be future design professionals. Beyond trans ferring information,
professional preparation also involves the cultivation of a poised mental
attitude directed at the creation and application of knowledge. In the goal of
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professional training, research studies of the designed object have a practical
and symbolic role to play.
The non-graphical dimension of design practice and education. In the
exploration and presentation of theoretical work, the non-graphical dimension
of design is re-identified and reinforced. Information and knowledge-building
research is accorded its place as a valuable complement to graphical design
processes. This complementary archetype is cultivated in the student- through
the recognition that there is room for either vocational orientation at the
discipline-wide level.
Invention of models (Mayer 1992). The invention of models, according to
Mayer (1992: 230) is a part of the process of the scientific mastery of our world
through the ability to establish, cognitively, "principle-based mechanism[s]" that
we can use to represent the way the world ar ound us works. That end is
undoubtedly enabled by the epistemic assumption of the scientific tradition that
"objective reality is amenable to human inquiry" (Lett 1997: 42) because that
assertion motivates the human to seek to acquire a mental representation of the
world. Mastering how the world operates facilitates the ability to control it. A
careful analysis of the designed object affords a clearer representation of the
relationship between its parts. Knowledge in the epistemological sense, according
to Lett (1997: 23), enables the knower to say that '1 know that such and such is the
case" about the world. Scientific exploration and knowledge, he continued, enable
the learner to "(classify information) on the basis of explanatory principles" (1997:
43). The mapping of relationships among variables is a process of developing
mental models for organizing designed systems.
Other undiscussed values include simultaneity with the client, targeted
solutions, multiple possibilities, discovery orientation, accommodation of
predispositions, the holistic nature of design, and protocol formulation.
Practically, one hardly includes answers to every identified problem or
variable in every design solution. But that is not the question (being addressed
here). The question is that of a lucid understanding of the design problem with
which one is dealing. Such understanding is infused into the designed object/
system with the goal of creating things that w ork well in the world.
Knowledge, as said earlier, is an abstract representation of the solution. Aldo
Leopold (Leopold 1966; Callicott 1987) advocated an environmental ethic that
promotes respect for the contexts of our existence. Designers, through using
appropriate knowledge to create works, can encourage that intrinsic valuing of
things in our world.
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Researching designing: Cycles
of design research

Robert Jerrard
University of Central England

This paper describes some aspects of the origins of Design Research and their
traditional methodologies. The positive application of ideas from a variety of
domains within design theory is discussed. A critical view is then taken in the
development of such methods together with a presentation of cultural
perspectives related to the way we may currently conduct scholarship in
design. In particular the cyclic role of developing models of designing is shown
together with some insights into the way in which design researchers have
watched designers. Whilst the difficulties of developing a universal model for
designing or even describing design activity generically are acknowledged the
social importance of designers and the products they design is celebrated
within a wider social and cultural perspective. The p aper concludes in an
attempt to simplify descriptions of designing by encouraging broad approaches
within Design Research.
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Researching designing: Cycles of design research
During the late 1960's it was assumed for the first time that design was a
suitable case for scientific explanation and that it would be b est explained
largely through other disciplines. Funded work by the author for the Science
Research Council G.Foulds, 1976) was conducted in parallel to Bruce Archer's
work with Architects.
The scientific explanation of creativity, therefore, assumed that
quantification was inevitable. Also there existed, with the ambitions of a few
academics, an intention to 'elevate' design to common equivalent status as
(say), parts of the scientific tradition of universities.
In this way an early 'watching' experiment involved the use of time lapse
photography. This, of course, may be viewed with some dismay today;
designers may have cheated, perhaps they concentrated their creative thoughts
be tween camera flashes and, therefore, with a conjurer's slight of hand
produced the white rabbit, off-cue.
The origins of such techniques are plainly technological. Indeed the
'subversive' analysis and subsequent adaptation of creativity in design related
particularly to the linkage of systems theory and more critically to industrial
production systems. For example: the spot welding of car bodies was originally
based on measurements taken from welding crafts; CAD systems may be said
to have embodied creativity, leaving the welder an empty shell.
For explaining creative designing, one key spur to watching has always
existed in the digital computer. Designers lives are spotlighted because of their
tearning with the machine; John Searle's analogy here is interesting (1994 Reith
Lectures) 1920's, the brain was a telegraph machine, in the 1950's it was an
automatic telephone switch board, in the late 20th Century it is a digital
computer. Searle's point is that such popular ideas are consistently and wildly
inaccurate; early design theory could now be viewed similarly.

Models of Design
Generally models of designing are either self contained, environmental
snapshots, or represent a process. Typically a psychological chronology of
d esigning may be a series of progressive schematic representations each one
reaching nearer to a completion but each one able to represent all of the holistic
elements involved. However, models of design should really reflect our
cultural engagement.
Systematic representation often suggests cyclic and repetitive processes.
Thus, designers use a form of prototype, where design thinking, rather like the
complexities of human facial recognition, drifts from familiarity to risk and
back again. It is also suggested that designers' preference for the known is
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related to their wish to control their own processes. It is also important to realise
the innovation of object attributes. This may not be done attribute by attribute
but more by clustering and positioning attributes and mapping such clusters
onto the social, cultural or economic context at hand.
Most models of designing attempt to represent interrelationships. As such
the tension in this environment may be presented; for example a model of
'design problems' often referred to by design theorists, describes the
interrelationship of constraints and designers' style or intention. This, as
applied to the design of a large public building suggests a practical application
for the architect in the cognitive negotiation with competing imperatives. Thus
the model is really the building but also a rather poor mind map of a process.
The problem with such a model is not in its appreciation of interrelationships
but rather more in its selection and emphasis; constraints may, in such a model
only be perceived in fixed mechanical relationships to (say) time. Obviously, the
building designer, whilst providing design solutions in 3 dimensions, can be
proud to be working in rather more. Plainly, the model is culturally driven, the
architect prefers to see 3 dimensions as a representation, and may be phased
with attempts to represent more.
Models of the design process, where they attempt to represent internal, as
well as external issues and constraints, provide immediate insight into the
complexity of the process from an immediate recognition of their absolute
failure. The failure to devise generic models relates increasingly to our (late
1990's) cultural instability. Cyclic diagrams showing continuous analysis,
synthethis and evaluation were devised at a time when a scientific explanation
brought with it cultural concepts of a respectable scientific establishment. Such
a scientific explanation now fights for space on our library shelves with a
cacophony of social explanation and philosophy.
This then also influences our view of the designers' role; in the 1960's, they
were clearly seen as professional purveyors of order, currently they may be
better described as people who alter things. This is further evidence that we
have reached a stage where design solutions are no longer viewed as optional.
Consequently, it becomes increasingly difficult to model or classify design in
discrete terms, the fallibility of human beings in the process has taken over from
borrowed methodology.

Watching
Why should researchers watch designers? The normal explanation may relate
to an assessment of the value of ornithology to birds; clearly the ability to
socially engineer a bird population may be valuable to ornithologists but the
bird's own view of themselves is not really required. As it is in design, the
professional design conununity locates their own tacit routes to survival. It is,
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therefore, important to recognise what is appropriately scholastic about design.
Design is often said to concern the manipulation of pleasure, the link
between aesthetic reaction and emotion and the notion that the most pleasing
designers achieve a balance of simplicity and complexity, unity and diversity,
order and variety.
Buying into style is central to the understanding of objects associated with
pleasure, just as we value such personal transaction, social values are also
separately observable within groups. The ability of designers to understand the
social psychology of pleasure seeking, particularly from a cultural perspective,
may be limited if they view such phenomena as simple. Plainly why
consumption provides the opportunity to conform and differentiate at the same
time is a concept of a diversity of perception within the experience of an object,
for example; Jewellery designers view mobile phones as male jewellery, product
designers view them as lifestyle indicators. This is a personal observation;
being told that, having purchased a Nokia mobile phone, I am both joining and
leaving something exclusive.
Designers have to exist between familiarity and the new. Our interaction
with products, however, is not simply explained. Familiarity will provide
comfort if such familiarity is not hidden underneath too much stylistic change,
reassuring social comfort from the latest plastic gadget.

Design Studies
Studies of design appear to concentrate on three main issues: methods, theories
and models.
The simplest way of equating design method with theory and model is
found in the proposition tha t design thinking may be (crudely) paraphrased by
the cyclic principle of analysis synthesis and evaluation. The analysis of a
design problem is dearly understood, it suggests purposeful directed effort, the
idea of synthethesis has always been problematic. There are many interesting,
creative exercises, however, that do suggest a system with genuine synthethesis,
for example, the famous 'Dog-Bicycle' performs a particular morphological
function in the invention of new designs.
Analysis clearly is an embarkation into the constituent parts of something.
It is, for the designer, an attempt to look closer, to explain, or to attempt to
consider a logical inference from concentrated effort. Evaluation appears
almost implicit in the process, it represents what designers do with what they
find, usually prior to providing a solution. Such theories may also be applied
rather more concretely, the constant adaptation of schematic representation (or
snapshots) along the lines of a design process is a favourite of psychologists.
The idea that a design brief is immediately acted upon and evidenced in a
picture representation, then constantly adapted through the trials, tribulations
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and opportunities gained by the environment is interesting. The move from a
distant relationship between schematic representation and drawing board
design to one where the two 'pictures' meet, is a common systems based
model. Interestingly, it acknowledges the designer's necessary involvement
with a wider perception of the world, rather than with procedures that purport
to guarantee solution or even originality. One is also reminded that scientific
theory promotes prediction, but perhaps not truth in this case.
The efficiency of models, therefore, is in their power to expose association,
whilst incorporating relatively timeless theories. Furthermore, models as carriers
of theories should emphasise the expanding and adapting nature of theory; in
this sense models are more important than their passengers; they centralise
(perhaps within a culture) ideas and attempt to actually propagate theory.
It was initially noted that designing was complicated, this was perhaps the
reason why it remained 'tmexplained' for so long. Many early models ignored
what may constitute a human-based theory of design as a series of nested
thoughts, customs and contexts. The model of analysis synthesis and evaluation
was, therefore only a starting point; an attempt to explain such theory to the
architectural profession in the late 1960's was considered inappropriate. Also at
that time, design researchers used a different set of explanations for their results;
statistical, cartesian analysis, brought a new 'legitimacy'.
How then should we currently describe a design process? A popular view
is to consider designers as social interpreters, proposing analogy via aesthetic
or process metaphor. In this way, the designer's eye may be that of a particular
'scientist', 'scientifically' legitimate but, at the same time, operating in illdefined (and, therefore only partially self determined) domains. Newer models
may d escribe design space as being unapproachable and rather like Taylorism,
closely determined by the forces and expectations of western capitalism.
We know that most scholarship in design currently is viewed as
interdisciplinary but do those other disciplines then own design? In the 1960's
the design methods movement attempted to own, within the domain of design,
descriptions of designing related to computer science, psychology and
sociology. Psychology appeared as a panacea during the 1970's; an attempt to
provide some cognitive explanation of designing.
The analysis of designer cognition previously described (Jerrard, 1998)
modelling judgements by utilising George Kelly's repertory grid techniques
(see, Kelly 1955 & Osgood 1957). These as discussed do little to represent the
cultural dimension of individual designers working in an increasingly chaotic
world, although other very interesting attempts have been made to harness
such science (see, Talbot 1981). Such scientific techniques may now be viewed
as a poor a lternative to the attempts we all make to understand designed
objects and their place in our lives.
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Designed Objects
Objects are often said to determine social relationships. Marketing theory
suggests that a balanced relationship with an object is detailed by our
relationship with others, we like and dislike with whom we like and dislike and
their associated product preference. Objects may be said to mediate some
relationships, for example, gifts or loans which often develop personal honour
systems. Marketing theory also suggests that our repeated purchase of a
branded object turns us into the brand itself, that is, turned into an object with
a permanently linked culture, that may be targeted.
How then can designers design for such complexity, such chaos? Clearly
objects are in transition in relation to the expectation of certain change. However,
a designer will want to temporarily fix the situation and thereby produce artefacts
which appear to support a definable standard in our lives. Such manifestations
of a soda! pattern, however, are difficult to perceive within some objects; one is
continually faced with choice and so one may also be faced with an assumption
that the multitude of products often do conveniently relate to their owners.
The consumption of design is socially self-sustaining, our engagement with
products and our interpretation of these objects may appear to have little to do
with the product originator. In this way our adaptation of objects, perhaps the
way we perceive them, represents, in my view, our rejection of others
intervention in our lives. The environment for design development is dearly an
organised network, populated by many stakeholders, suppliers, consumers,
retailers but noticeable within such chaos is the designer holding a sort of camera
and eagerly illustrating for us the best or worst manifestations of capitalist society.
The precise reaction and subsequent engagement, however, is often
related to a previous personal experience and the ability we all have to
associate. Our history has determined the nature of product design, the
communication of cultural values back to the designer is an ongoing process.
Objects are often stylistic signposts giving rise to braver, more expressive, more
refined manifestations along a single track. A designer however has to operate
within an even wider chaotic domain in order to specify order within others
lives. Our current societies promote feeling better by something that may be
purchased rather than by something that may be achieved.
Acknowledging chaos begins with the recognition that science fails. The
recognition of chaos acknowledges much in life that defies description.
Weather systems, smoke patterns, decision making, all share a mystery. If we
consider system theory against chaos, we note that systems are relatively
simple; for example mechanical systems have simplicity and also behave in
simple ways. Chaos, like designing, is interdisciplinary. The result of recognising
chaos is often simplicity, designing is said to bring order; similarly reaction to
system theory is often complex and illustrates the failure of reductionism.
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Making sense of competing theories of design as they exist within design
models is difficult. It is clear that academic perceptions in such a new
environment are still immature but how do we make sense of the variety of
models competing for the optimum slot? To make a construction on extremes
appears appropriate. Therefore, models exist between the eternal product, lets
say a dry stone wall, and chaos. Walls are fail-safe products of successive
cultures that often defy regular, unpredictable style change. Chaos, on the other
hand, as perhaps represented by a wisp of smoke or an explosion, is
unpredictable, complex and defying explanation; the humanity in design.

The Importance of Designers
Within a material culture there is a natural and healthy tendency to question the
value of 'stuff' in our lives (common estimates suggest that typically our homes
have 5000 objects in them). It is clear that designing for need is a valuable aspect
of our society. However, it is also clear that some of the most mundane and faceless
or ridiculous objects are genuinely important to our life passage. Here the designer
as a cultural interpreter may be said to begin to even predict our future lives.
Increasingly I am drawn towards a cultural interpretation of design. A
new set of models which reside with an acknowledgement that designers and
their seemingly unsuspecting clients live in cultural harmony. A modernist
interpretation would suggest that tacit semantic networks operate 'Frenchness'
or 'Seventy Year Oldness' or 'Londoness'. Clearly in engaging with such a
cultural/linguist model, the designer has to link closely to such networks.
Culture, rather like design, often defies description and science constantly
attempts to describe reality. However, and finally, we must attempt a 'oneness
of description' between the practices of designers and their societies.
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...

This paper describes the roles of ontology, epistemology, methodology and theory
as they relate to the theoretical perspectives that underpin design research. The
paper concludes with a description of how clarification of the above asp ects of
theoretical perspective assists in improving the quality of research, and
contributes to simplifying the writing of successful postgraduate theses.
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Theoretical perspectives, design research and the PhD thesis
Within design research, there has been a lack of attention to the different roles
of ontology, epistemology, methodology, methods, and techniques: for many
years 'design methodology' and 'design philosophy' were almost synonymous
(Cross, 1984; 1993). Design research, of the sort described in the journal Design
Studies, originated around 40 years ago in the theories and methods of
systematic design which led to the formation of the Design Research Society in
the UK, the Workshop-Design-Konstruktion (WDK) group in Germany and the
Design Methods Group in the United States (Gregory, 1966; Jones & Thomley,
1964; Pahl & Beitz, 1984). Since that time, a variety of research avenues have
been explored, and laid out in a variety of thematic and conceptual taxonomies
and reviews (see, for example, Cross, 1984; 1992; 1993; 1996; Dorst & Dijkhuis,
1995; Franz, 1994; Jones, 1970; Konda, Monarch, Sargent, & Subrahmanian,
1992; Reich, 1994; Ullman, 1992). The technical disciplines-the different forms
of engineering, planning, informatics, systems analysis and architecture-have
been the largest contributors to this relatively new field of research. This
technical and scientific emphasis in mainstream design research has led to most
explanations of the epistemological foundations of design research focusing on
the object of design (or research) and the theory used to represent it (Love,
1998). In recent years, it has become apparent that this positivist emphasis on
the research object and its associated theory is insufficient to address the myriad
facets of research relating to designing.
Positivism has declined in privilege, and this has allowed the scope of
epistemological explanation in research to be extended to include both the
researcher and the sociological, historical, cultural and theoretical context of the
research (Guba, 1990; 1981; Reason & Rowan, 1981). A major influence in this
change was Kuhn's (1962) description of how 'paradigms' bound and shape the
conceptual understanding and creativity of scientists and, hence, shape the
concepts and theories that are produced. Kuhn's analyses were originally
justified with respect to the natural sciences, but the idea and term have since
permeated other disciplines such as design research.
The field of design research adopted Kuhn's 'paradigm' to facilitate
discussion about its foundations, especially research methodology (see, for
example Colajinni, de Grassi, di Manzo, & Naticchia, 1991; Cross, 1996;
Woodbury, 1993). The term has become problematic, however, because of the
variety of different ways that it has been used (Stegmilller, 1976). These include;
a 'world view' that includes any of the assumptions and bases of theory of
research (Reich, 1994; Reich, 1994), the public face of any theory generated as
a result of research (Konda et al., 1992), and the running together of
methodological perspective, methodology and method (see, for example, the
publications of the 'design methods movement' (Cross, N. 1984) and, more
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particularly, the 'received view' of Suppe (Cross, Naughton, & Walker, 1981).
Each use is different, and non of them includes all the factors that underpin
research and theory-making.
Three other terms, 'metaphor', 'reification' and 'privilege', have promised
a similar conceptual and terminological economy. 'Metaphor' has been used to
describe the way that humans represent the unknown in terms of the known,
and, like 'paradigm', its utility has declined because contradictory meanings are
in use (Coyne & Newton, 1992; Indurkhya, 1992). The terms 'reification' and
'privilege'-as in ' reified frameworks' (Nideau,· 1991), and 'privileged
metaphors'(Coyne et al., 1992) have had supporting roles to the more primary
concepts of 'metaphor' and 'paradigm', but are also limited by lack of
consistent definition and subsequent conflation. These weaknesses in modem
terminology of the foundations of design research point to a return to the more
established philosophical terminology of 'ontology', 'epistemology' and
'methodology' being beneficial for exploring how prior circumstances and
factors affect design research and its outcomes.

Roles of Ontology, Epistemology and Methodology in
Research and Thesis-writing
The philosophically well-established areas of ontology, epistemology and
methodology are foundational to research and theory making. Ontology is the
philosophical study of reality and being. It derives from the Greek ontos- being,
and logia- study. In essence, ontology is the exploration of the fundamental
kinds of things that exist in the world. Ontological inquiry is closely tied to its
modes of study. Epistemology is the critical study of the nature, grounds, limits
and criteria of validity of human knowledge. It originates in the Greek episteme
- knowledge and logia - study. Epistemological knowledge, as theory, is
reflexively defined through sociological accounts of knowledge and science
especially through the different varieties of constructivism. Methodology is the
science of method, and derives from the Greek methodos - method and logia study. Methodology is the philosophical evaluation of investigative techniques
within a discipline. The most abstract of the three is ontology. The most concrete
is methodology. Epistemology links ontology and methodology through its role
in the study of the way that reality is represented by theory created as a result
of the application of research methods. Definitions of each of ontology,
epistemology and methodology have varied over time as Philosophy has
developed. The above definitions were derived from Websters Comprehensive
Dictionary and Collins Dictionary of Sociology Qary & Jary, 1991; Marckwardt,
Cassidy, & McMillan, 1986).)
It has been argued that ontology and epistemology are inseparable
because of the reciprocity between how 'an individual human's sense of what
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existence is' is constructed, and the model of existence on which that
construction is based. That is, they are inseparable because the answers to
'What is existence?' and 'What is knowledge?' are mutually interdependent
(Guba, 1990). This meta-epistemological interrelationship presents few
problems, however, in design research-just as the theoretical relativistic overlap
of kinematics and dynamics in the study of moving bodies presents few
difficulties for those using Newtonian theories.
More important, however, are the ways that the roles of ontology and
epistemology change between positivist and post-positivist research situations.
These differences are consequent on the exclusion or inclusion of human
considerations in research, and the shift of focus from objective to subjective
considerations. In positivist research, human considerations are excluded, and
the focus is on the objectively observable properties of objects, including their
behaviour. Positivist epistemological analyses are aimed at the "correctness"
and accuracy of theory as a representation of objectively observable situations.
That is, the grounds and validity of knowledge is evaluated in terms of hvw
well it represents the properties of objects. In this positivist context, ontology
focuses on the elements, such as axioms and concepts, that are the building
blocks of theories about objects. In contrast, post-positivist epistemology is
aimed at human "knowing". Its main foci, therefore, are the conscious and
unconscious aspects of human cognition and affect that shape the development
of human knowledge. Post-positivist ontology, therefore, focuses on the factors
that influence individual human beings' senses of reality and agency. At core,
this is the study of human values, beliefs, assumptions, presumptions and
conditioning, and the ways that these shape human functioning. To summarise,
in positivist research, the focus is on objective information, with ontology the
study of the basic abstract elements utilised in the theoretical developments that
originate from epistemological and methodological application. In postpositivist research, the focus changes to "human constructed knowledge" with
epistemology as the study of how it is constructed, and ontology the study of
the basic elements, such as human values, that shape an individual's
construction of knowledge.
Two other factors are involved in clarifying the roles of ontology,
epistemology and methodology in research. The first, is the nature of research
as an activity in the public domain. This "public" aspect of research requires
that descriptions of research, with its theories, concepts and terminology, are
presented in a publicly well-agreed and well-defined discourse chosen to be as
unambiguous as possible. This implies that researchers should, as much as
possible, build on other well-established and clearly defined scholarship. The
second factor relates to the guidance of the processes of inquiry that underpin
research. Inquiry is not useful of and by itself. Research involves directing
inquiry in particular directions, and for particular purposes. In most cases by
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the subject of research, the research problem and context through, for example,
keywords in an internet search engine, journal subject searches, and
serendipitous exploration of library bookshelves. An alternative, h owever, is
that inquiry can also be guided via the types of theoretical entity involved in
particular research project. For example, by the theore tical characteristics
necessary for (say) the definition of cognitive artifacts. This is an important
approach in undertaking research and making theory about an activity such as
design that has many aspects that a re operationalised theoretically. The
alternative, attempting to address the issues of theory by focusing on the
physical characterisitics rather than the characteristics of theoretical elements,
leads to terminological conflation and confusion of the sort identified by several
researchers (see, for example, Hollins, 1994; Lewis, 1964; O'Doherty, 1964; Pugh,
1990; Ullman, 1992).

Ontology, Epistemology and Methodology in Design Research
Issues of theoretical perspective, the underpinnings of research, are more
complex in Design Research than in many other disciplines because design
research frequently involves both quantitative and qualitative issues, is spread
across multiple domains, involves cognitive and subjectively perceived
artefacts, and philosophically extends into those bowtdary areas of human
cognitive and affective functioning that Rosen identified as beyond what is
classically included in analysis (Rosen, 1980). The scope of design research
includes issues of theoria, praxis and tee/me (Reich, 1992) alongside social,
environmental and ethical issues and exploration of human functioning and
agency (Love, 1998) -potentially the theoretical and method ological approaches
of most other disciplines. Love's meta-theoretical taxonomy of design theory
maps out the diversity, complexity and theoretical scope inherent to d esign
research in terms of the sorts of theoretical abstractions that are involved (Love,
1998). His meta-theoretical taxonomy separates out nine epistemologically
different sets of theoretical subjects for design research.
Level

Classification

1

Ontology ol design theory

2

Epislemology of design theory

3

General design lheories

4

Theories about !he internal processes of designers and collaboration

5

Theories aboullhe struclure of design process

6

Design melhods

7

Theories about mechanisms of choice

8

Theories about the behaviour of elements

9

Initial conception and labeling of reality
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Subjects of design research in each of the above levels in the taxonomy may
have a wide range of physical or object characteristics, regardless of their
similarity of attributes as theoretical abstractions. In research terms, this means
that a large number of research ontologies, epistemologies and methodologies
are associated with each level.
In addition it is n ecessary to take into account that d esign research also
involves research into itself and each act of research is also a designed
phenomenon. This suggests that it is also necessary to separate;theories and
concepts of meta-theoretical research into design theory, theories and concepts
of design research, and theories and concepts of design. It also implies that,
because research and theory are themselves designed, each of the levels in the
above meta-theoretical hierarchy also may be deconstructed into their own
meta-theoretical hierarchies that nestle like Chinese boxes similar to the
'holonic' models of systems research described by Hollick (2000; in press) and
Hutchinson (1997).

Implications for Design Research
Drawing out the research and theory issues associated with better addressing
ontology, epistemology and methodological aspects of design research points
to several implications.
First, are the implications fo r the training of design researchers. The
difference between the PhD and Masters level research is to a large extent
marked by the analyses relating to the design of appropriate research
instruments, and choices of theoretical constructs (Phillips & Pugh, 1992). These
analyses define the ontological, epistemological and methodological
foundations on which the oth erwise tacit choices of research methods and
techniques can be made explicit. The meta-theoretical hierarchy provides a
starting point for defining which sorts of fundamental issues must be addressed
by PhD level design researchers, and which may be omitted by those
undertaking Masters level research.
The broad scope and high level of theoretical complexity of design
research implies that one of the major issues for researchers is the integrating,
coordinating, explicating and clari fying the use of o ther disciplinary
approaches in addressing particular design research problems. This suggests
that skillfulness in a wide range of ontological, epistemological, methodological
and meta-theoretical analyses should be one of the primary attributes of
competence in PhD level d esign research.
Second, the use of the meta-theoretical hierarchy indicates that there are
many areas of design research that have been poorly add ressed o r n ot
addressed. These areas offer many opportunities for new contributions to
knowledge for new, junior and senior researchers in the field. Many of the areas
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relate to clarifying the foundations of design research, and, by implication, the
development of well-justified contributions in these areas will enable Masters
and PhD level researchers to proceed to addressing other research problems
with more confidence. Additional attention to the foundations of design
research will also help improve quality of published output, and help define
and clarify the discipline.
Third, the more comprehensive treatment of issues of ontology,
epistemology and methodology in design research will help resolve many of
the controversies currently evident in the discipline, especially in relation to
discourse about the idea of research for, by and through designing, and about
the differences between research and design practice.
Finally, the description of the ontological, epistemological and
methodological basis of each design researcher's work is a part of making it
usefully available in the public domain. Such a description must be based on
prior well-argued knowledge in order for other researchers to be able to
interpret it with the minimum of ambiguity. This implies that training in design
research should include a review of well-established related theories and
research methods from other disciplines.

Conclusion
This paper has explored some of the factors of theoretical perspective that
underpin design research. The paper suggests ways in which additional
attention to these issues can contribute to improved outcomes for design
research, the training of design researchers, and improvements to the quality of
research theses.
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Since 1990, when it first started, the domains of research investigated by the
doctoral programme in industrial design held within the Politecnico of Milano
were mainly centred on a broad acceptance of innovation, assumed as a
dynamic process involving the developrmmt or improving of new products,
services, technology, processes, institutions, systems, solutions. This view of
innovation encompasses not only science and technology, but the range of
economic and social activities competing in the marketplace and relevant to
design in areas such as communications, corporate organizations, education,
institutions. If it is true that there is no single set of research methods for d esign
research and that the simultaneous location of design research within natural
science, social science, technology, economics and the humanities poses unique
challenges to the issue of method, here it will be assumed that no strict
methodological frameworks are needed to approach research from the 'design'
angle. Rather, it is question of more holistic approaches, providing the correct
dimension where design system-oriented attitudes can be best expressed,
implying that it is necessary for design theorists and researchers to enlarge the
areas of knowledge as well as to redirect the range of actions.
Elements for this assumption are derived either from the trajectory of ideas
which has been permeating the doctoral programme in Industrial Design at
Politecnico di Milano and from critical points emerging from the present
international debate investigating the issue of design research.
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Domains of innovation, domains of investigation
Focusing on innovation-related theory - as it has been done in a decade of
industrial design doctoral programmes at Politecnico- may be reasonably
motivated by various factors, partly internal to the dynamics of the disciplines
of design, partly related to the perception of the growing articulation of the
innovative process. Favouring the orientation towards the conceptual analysis
of systemic, evolutionary, complex approaches to technological change and
innovation has fundamentally implied highlighting the factors and
fundamental ingredients of the systemic process of development and
transformation of industrial products, services and systems.
In this sense, we may recognize that complexity and technological change
have been considered as strictly related in our doctoral programmes, fostering
approaches to design research that have been tacitly looking at complexity,
either in the phenomenologic sense of the complex world we live and in the
epistemologic sense of complexity thinking.

A way to open problems: complexity as a form of awareness
The discovery of complexity (Bocchi & Ceruti 1985: 8) is deeply rooted in the
epistemological scientific tradition, and its origins goes back to those
advancements in physical, biological and systemic sciences that since the 1940s
questioned the legitimacy of scientific knowledge; as the myths of certainty and
omniscience progressively fade away from scientific thinking in the second half
of our century, a concept of order got lost as well: a deep transformation thus
invested the nature of values operating at the selection of criteria for scientific
legitimacy, now asked to be coherent with a new acception of knowledge.
Today, complexity is facing the crucial developments of evolutive sciences,
which, in tum, converge towards the developments of physical sciences, opening
the possibility of new alliances between the natural sciences and the sciences of
the artificial, beyond the classical notions of law, prevision, determinism.
Uncertainty may be considered the premise to the emergence of complexity
itself, being not only the symptom of a crisis of scientific knowledge, but the
evidence that a new dialogue has started with reality, strengthening the inherent
models of thought elaborated to face complexity itself.
Complexity -it is largely assumed - refers to both the nature of the
phenomena to be studied and to our ability to make sense of it. There is not a
complexity but several complexities (Morin 1985: 49), there is not a favoured
path to complexity but many: epistemological contributions (Prigogine and
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Stengers 1979; Morin 1984; Morin 1980) approaching the (denied) hypothesis of
a paradigm of complexity (Stengers 1985: 61-83) have taught us that the notion
of complexity does not have an epistemological status comparable to scientific
notions in a strict sense, nor does the notion itself belong to a specific discipline.
Moreover, the awareness of complexity does not imply answering
questions or solving problems: rather, it means opening problems, as well as
increasing the relative level of awareness. Thus, the notion of complexity whatever the discipline making use of it- strongly supports the possibility that
-given a form of scientific investigation -questions and answers may change,
as well as the nature of questions and answers upon which scientific
investigation is built. In this sense, complexity may be seen as an opportunity,
not only a constraint, and consequently assumed as a challenge.

Lessons from complexity: complexity as a model
But at the same time, from a practical point of view, complexity thinking can
provide powerful models and methodologies to approach industrial strategies,
problem-solving, prediction analysis, emergent technology management: what
are the appropriate industry-related formulations of complexity? How do these
relate to emergent design processes? How do corporations learn to grow in a
complexity context? What is the impact of complexity formulations In the
capacity of an organization to innovate? How can complexity help increasing
organization intelligence? How can this understanding help in design research?
Complexity thinking played a relevant role within the doctoral
programme framework at Politecnico di Milano. According to a realistic
perspective rather than an epistemological one, it was assumed that innovation
takes place not as a separate, distinct, one-way process towards the goal of a
new product, service or system, but it occurs as a complex web implying backand-forth feed-backs and interactions between design, basic research,
marketing stages of production. This interactive acceptance of innovation
emphasizes complex mechanisms to be investigated in production and product
development, where innovation as well might be considered as a phenomenon
resulting from both existing and in progress knowledge.

Turbulent environments: complexity as a context
The pace of contemporary industrial production has dramatically accelerated
over the last decades, and a progressive, impressive shift in the nature and
structure of industrial organizations has taken place. Turbulent, uncertain and
evolutionary environments drive industries to quickly adapt to changes while
ensuring in any case effective organization.
Acceptance of external environments tends to be more and more articulated;
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Nelson and Winter (1977: 36-76) proposed a notion of selective environment
starting from the factors that influence technological change: not only the
market as a traditional selective factor but also the mechanisms allowing a firm
to learn innovative processes from other firms, the factors favouring or
inhibiting imitation, the way consumers influence what is profitable. The
resulting notion- more specific in comparison with the market as environment
- renders a framework of causal relations involving costs and benefits,
consumer preferences, expansion or contraction of organizations, mechanisms
of imitation and Lamarckian transmission of successful innovations. It is within
this context that people and organizations learn by cumulatively improving
their technological capabilities, trying to adapt to environments that are
constantly changing.
This is also the context:
(i) where innovation occurs, entailing intrinsically uncertain activities of
search and problem solving based upon people-specific or firm-specific
knowledge, principles, articulated procedures, tacit competencies;

(ii) where the specific body of knowledge guiding search and developing
activities is usually referred as a technological paradigm, which
contextually defines needs to be fulfilled, principles to be followed,
material technology to be used;
(iii) where innovation takes place as a system's adjustment to its surroundings,
often reached by adjusting the surroundings;
(iv) where a relevant amount of improvements are originated through
"learning by doing" and "learning by using", as well as through "learning
by interacting" (Lundvall1988);
(v) where- although its specific results can not be predicted- the occurrence
of innovation can be created as well as its direction influenced.

Adapting to uncertainty
Markets evolve in unforeseeable and unstable ways and most organizations are
learning to adapt to uncertainty. Confronted with this kind of radical
uncertainty the industrial system expresses controversial requirements: on one
hand, time-to-market requirements drive to very short term policies, witnessing
a progressive reduction of the gap between product design and product
marketing; on the other, the emergent awareness of sustainable production
indicates medium or long term strategies as preferable and desired paths to
industrial growth. The "real time contexts versus future scenarios" may in this
sense appear as an insane controversy.
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A way to come to terms with the above controversy could be to intervene
right in the way design research could be reformulated, assuming that the notion
of interaction - adequately assumed - could become more important than
traditional design analysis. An example derived from product management can
suggest interesting analogies. When looking at the experience of management
facing product development in changing environments, we learn that two
sharply contrasting approaches - analytical and interpretive - can be detected
(Lester et al. 1998). Although both are valid each serves different purposes and
asks for different skills. Under the analytical approach the design of a new
product is essentially seen as a problem that has to be solved: a dear objective,
identifiable resources, constraints are the factors that need to be integrated in
some optimal combination presumably bringing to the ultimate solution.
But not all product development can be accommodated within a
structured analytical framework: cases are given in which non-preexisting
needs are detectable, while product features emerge from back-and-forth
interactions, on going give-and-take between companies and customers: to say
it differently, nothing is fixed at the outset. When such a degree of uncertainty
is assumed, it may be assumed as well that product development is an openended process rather than a problem-solving project, whose aim is to interpret
a situation while discerning possibilities, instead of aiming at a definite
solution. And to credibly manage such a form of uncertainty in design research
implies a dimension requiring intellectual skills of inquisivity, flexibility,
adaptability, pervasivity which were not requested neither known in the past.

Beyond disciplinary boundaries
Complexity can not be experienced if acting within conventional disciplinary
boundaries. In the last decades, contributions of different nature, either from
investigation in epistemology, philosophy and history (just to mention Jantsch 1980;
Holland 1975; Von Bertalanffy 1968; Gray and Rizzo, 1973)- focusing at the generation,
construction and circulation of ideas and research paradigms - gave shape to
emergent contexts where unforeseable relations and interactions are possible
among scientists belonging to different disciplines, between scientists and philosophers.
Complexity can be perceived right at this crossing (where technological, scientific,
epistemological, philosophical and anthropological questions intersect), thus
enlightening the multidimensional nature of any contemporary knowledge.
In this sense we may even make the hypothesis that design may join those
disciplines of "change" capable to get over the separation between natural
sciences, social sciences and the sciences of the artificial, outlining the profile
of a design theorist or researcher or scholar whose task is to select results from
heterogeneous disciplinary fields, so to reveal analogies and isomorphisms,
activating a transdisciplinary circulation of concepts.
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Asking questions, approaching answers
Given these premises, we could again s tart asking: what is the purpose of design
research? What is it useful for? Who is going to make use of it? What is its explicit
or tacit or potential knowledge? What is the nature of the market it is directed to
(considering the market in its broad acception of society as a whole)?
As a starting assumption it is usually accepted that research activity
always entails interactive factors and almost by definition it is largely assumed
that any design process contains factors of investigation. However, given the
concrete nature of results to be derived from design processes, research factors
are usually interpreted and mediated, flowing into the design outputs as an
inherent property. To stress the new context where questions and answers are
formulated at present, I would like to recall some of the statements (Manzini et
al. 2000) recently expressed on the occasion of the Milano conference:
"(i) In its most general definition, design is the conception and
planning of products, processes, systems and services. Design
research, in its most general definition, investigates "what and how
to design" and "how design is done, has been done and might be done."
(ii) A more specific definition of "how design is done, has been done
and might be done," involves generating knowledge to develop and
analyze new produc ts, processes, systems and services. This
knowledge can also be used to reconfigure existing systems.

The challenge of "what and how to design" is to create research
programmes aimed at producing "semi-finished design research
results", which are not focused on a specific project, but rather are
intended to produce d esign knowledge that can be used as needed.
Both of these research activities properly appear as forms of
generalisable design knowledge, which must be considered in the
framework of the new social and organizational context. In this context,
design activity occurs as a "flexible network" involving a variable group
of actors who are interconnected according to needs and opportunities.
(iii) In this scenario, the design process can take place through
parallel activities. Precisely because the speed of design activity is
increasing, it is vital to take the time for through design research.
In other words, it is n ecessary and possible to tackle complex
questions, thus generating a wide-range of design knowledge, which
can be used to increase critical sensitivity, to widen and compare
experiences and give strategic orientation to real-time solutions.
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(iv) Inside the larger network of designers, researchers, producers,
and users, the design research community constitutes a network of
individuals and institutions. This network connects individuals
and creates a platform of interaction to encourage continuing
dialogue among researchers who operate in different ways and in
different domains. What this community has in common is a
commitment to building a design research culture, which can
contribute to a deeper understanding of design itself."

Time for research
It could even be recognized that these innovative features suggest that design
research might be fruitfully carried on within emergent structures (like doctoral
programmes) where research-oriented activities may converge and cluster
independently from the kind of research carried on within companies or
professional laboratories.
A reason to sustain the relevance of these emergent structures may be
clearly perceived when considering times needed by research activity, mainly
in the sense of theoretical activity of research. Turbulent, uncertain and
tmpredictable environments invoke the right of a better understanding of their
in-depth dynamics, penetrating tendencies, immersed structures: in this sense
design research might be fruitfully directed to the understanding o f the
complex "hidden" dimension of the flux of events taking place at the surface.
And times required by this kind of research activity may coherently
neglect rhythms severely imposed by production or market needs.
It could be argued that this result into the isolation of research from reality. Yet,
our plain hypothesis more simply assumes that it may be possible to conceive
design research as an incubator of culture, knowledge, actions, thinking, as well as
design solutions, that- even if not meeting just-in-time application -can be stored
for future utilization. Either in the form of design practice components or portions
of theory, research results can thus accumulate while being available for use. This
would also converge in sustaining the specific relevance of emerging institutions
like doctoral programmes, where design research may legitimately be recognized
as one of the engines of that interactive framework within which innovation occurs,
the engine specifically asked to develop, verify and consolidate in-depth reflection.
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Session 3

Form and structure for the
doctorate in design
A doctorate in design may be awarded in several subject disciplines and involve
a range of doctoral traditions. A central focus in the conference will be the Ph.D.
Despite differences, there seems to be a common form to the Ph.D. project based
on a written thesis with an oral defence. While issues in design research and
doctoral traditions vary from field to field, there is strong consensus on issues
o f form and structure. Session 3 attempted to develop an international
consensus statement on appropriate forms of Ph.D. study that will be useful at
the local level while helping to develop the field across national boundaries. In
addition to the Ph.D., the session also considered other forms of the doctorate.
The session also attempted to establish international guidelines helpful to
directors of doctoral programs and doctoral supervisors. Finally, the session
considered issues of programme and department structure appropriate to the
integrative and interdisciplinary nature of doctoral programmes in design.
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In this introductory presentation, Bruce Archer attempts to place the issues to
be discussed in this session in their historical and academic contexts. He
summarises the progress towards the recognition of doctoral degrees in design
practice and design research, and comments on the reservations expressed by
conventional academics. He advocates appropriate discrimination between
degrees awarded for contributions to knowledge through design practice, and
those awarded for contributions through scholarship.
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The intentions of the organisers of this session were "to attempt to develop an
international consensus helpful to directors of doctoral programmes and
doctoral supervisors", and "to consider issues of programme and departmental
structures appropriate to the integrative and interdisciplinary nature of design".
That is what we will be trying to do today. A large number of authors
responded to the published invitation to contribute to this debate, and several
have been selected for presentation in this session. In introducing the papers for
this session, I would like first to try to locate the issues in their academic and
historical context.
Dennis Doordan, in his introduction to the p roceedings of the Ohio
Conference, Doctoral Education in Design 1998, expressed the view that "The
Ohio Conference marked the end of an era of isolated efforts to provide
doctoral level design education, and the emergence of a vigorous international
community of design ed ucators". I think we would all agree on his later
proposition. But I am not so sure of the former. There are still a lot of design
educators who feel isolated by th e p erceptions of their institutional colleagues.
A key to those perceptions was articulated by Richard Buchanan, in his keynote
address to the same conference. He posted the question: "Should the doctorate
in design be modelled on the traditionally established doctorates in other fields,
or should it be shaped in a new way that may better serve the future of d esign?"
In other words, is the designation 'PhD' an appropriate title for the third level
degree in design?
PhD's in the history and criticism of architecture, art and design have, of
course, been awarded by universities, worldwide, for over one hundred years.
So have PhD's in engineering science. But until the mid-1960's, the award of
doctoral d egrees in what were d escribed as 'vocational' disciplines, such as
architecture, art, engineering and industrial design, was largely unknown,
except, of course, in the vocation of medical practice. In the 1960's, however,
there were huge and repeated upheavals in the structure of higher education in
many parts of the world that have coloured subsequent practices. In Britain, in
1965, the government's intention was that universities should continue to offer
studies in 'academic' disciplines and to advance knowledge by research and
scholarship, but the local and regional colleges who were already teaching
'vocational' subjects, including art and design and engineering, were to
amalgamate to form 'polytechnics'. The new polytechnics were empowered to
offer firs t degrees and higher d egrees in any and a ll subjects, but were
instructed to place m uch more emphasis on the applications of knowledge and
skill than were the traditional universities. The polytechnics were declared to
have been given equivalent but different academic and social status to the
universities. One big difference stood out. They were not to be allowed to set
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their own rules for their courses or standards for their degrees. A Council for
National Academic Awards (CNAA) was set up to validate the polytechnics'
proposed degree courses, and to approve their examining boards and to award
centrally approved CNAA degrees. It took three years for the amalgamations
to take place, and longer still for the new polytechnics to get their degree
courses approved. Despite the misgivings, and in some cases active resistance,
of academics in the established universities, in due course the CNAA did
approve numerous polytechnic Bachelor's and Master's degree courses,
including a number in what we would now call'practitioner' disciplines,
including design.
The establishment of degrees for research in practitioner disciplines, and in
particular the adoption by the CNAA of doctoral level research degrees, was a
different story. Academics from conventional universities were heavily represented
on CNAA conunittees, and I can tell you from first hand experience of the bitter
struggles that took place over a period of many years for the recognition of doctoral
degrees in polytechnics. Architecture, art and design had a particularly hard time.
The panels' deliberations were fierce and prolonged. Throughout all this the Design
Methods Movement in architecture and industrial design that had taken off in the
late 1950's as an essentially cross-disciplinary study of design organisation and
practice was becoming more and more influential in the teaching of design. By the
time the polytechnics were up and running in the late 1960's, Design Methods had
matured into the more broadly based cross-disciplinary field of Design Research.
The Design Research Society was founded in 1966. From then on, the challenge of
the polytechnics to conventional academic attitudes was more sustainable.
Moreover, some of the more respected Design Research studies, degree earning or
not, were taking place within the framework of conventional university disciplines,
notably in architecture, applied experimental psychology and systems research.
Later on, it was taken up in university engineering departments as well. For this
reason, when, twenty-seven years on, in 1992, a later British Government reversed
their predecessors' binary policy for Higher Education and opened the way for the
polytechnics to become self-governing universities, the question of the recognition
of doctoral degrees in design disciplines became a much more lively issue.
Perhaps I should say something here about the distinctions between
practitionership and scholarship. Several of the authors we are about to hear will refer to
it. Practitionership in general, and design practitionership in particular, is concerned with
the identification of a set of requirements, the conception of a way of meeting those
requirements, the resolution of any problems encountered and the delivery of a result. A
contribution to knowledge made by the practitioner through his or her practice lies in the
configuration and performance of the product- the result itself. The measure of the
success of an act of practitionership is the closeness of match between the requirements
and the result. In appropriate circumstances, innovativeness in the product can be an
important requirement, but not all acts of practitionership are required to be innovative.
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Scholarship, on the other hand, does have to produce new knowledge or
understanding, and in that sense has to be innovative, but does not necessarily,
or often, introduce a new product. Scholarship in design demands
comprehensive knowledge of the works, authorship, provenance and
catagorisation of activity of artefacts in a given field. The measure of the
standing of scholars is the comprehensiveness of their knowledge, their ability
to cite sources for their observations and the internal consistency of their
explanations and judgements.
From 1972, in British universities and polytechnics, education for both
practitionership and scholarship in some disciplines, including design practice,
was recognised by Bachelor's degrees and Master's degrees. In 1992, with the
opening up of the right to self-validate by the new (formerly polytechnic)
universities, this recognition of first and second level degrees in practice based
disciplines spread rapidly. However, the award of doctoral degrees in
practitioner subjects, other than in medicine, remained a fraught issue.
Something of a breakthrough was achieved in 1997, in which year the UK
Council for Graduate Education, after widespread consultation, published its
report 'Practice-based doctorates in the creative and performing arts and design'.
Forty-five British universities reported that they had adopted regulations for the
award of practice-based doctorates, mostly by extending the requirements for the
award of their PhD degrees, allowing the submission of practical work as part of
the candidate's 'independent and original contribution to knowledge'. The UK
Council's working party, of which I was a member, was uneasy with the evidence
that many universities seemed to be 'fudging' the distinction between awards for
advanced scholarship by loosening the rules for the award of the PhD. A few
universities, nevertheless, were awarding doctoral degrees with titles such as
DArt, DDes, DEng, EdD and DMus, for the highest levels of practitionership, in
parallel with their PhD's for the highest levels of scholarship in the same and
other disciplines. This was the solution that the UK Council's working party
favoured and which they advocated for British university practice.
Despite this, the majority of British universities have failed to clarify their
systems of awards. As some of the contributors we will be hearing from today will
explain, institutions in other countries are also failing to address these issues. Unless
we, that is, unless we - the international design education community, we the
participants in this conference - take a stand on the issue, confusion and 'fudging'
will continue. And we will fail to persuade our colleagues in conventional academic
departments of the legitimacy of our own academic aspirations.
I argue that we must all bear these considerations in mind as we listen to
and participate in the presentations that are to follow.
With that said, let me now introduce the first of our speakers in this session today. ..
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This paper describes why a single theoretical perspective is unlikely to be
sufficient for PhD level research in the field of Design. A description of the
theoretical perspective from which the research is undertaken, and justification
as to why it has been chosen are essential aspects of a PhD thesis. Research in
some disciplines, however, involves more than one theoretical perspective.
Design Research is one of these disciplines. This paper describes why it is
necessary to use several different theoretical perspectives in a single PhD
research project in Design. It proposes a way that the descriptions and analyses
relating to these different theoretical perspectives might be best integrated into
a simple structure for a PhD thesis in the area of Design Research.
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Theoretical· perspectives in the PhD thesis: How many?
The PhD thesis is used as the main means of assessing the academic
competence of a PhD candidate for the award of Doctor of Philosophy in most
disciplines ((Nyquist, 2000; Phillips & Pugh, 1992). The PhD thesis contains a
record of the analyses and research processes undertaken by the candidate
(Phillips & Pugh, 1992). It is a description of the candidate's work that provides
all that is necessary and sufficient for suitably competent researcher to replicate
the research, and corroborate the candidate's data, analyses, and conclusions
(Phillips & Pugh, 1992; West & Rubinstein, 1986). A substantial aspect of a PhD
thesis is a discussion of the background issues that relate to the research
problem, and support the conclusions drawn out in the thesis. These
background issues have two threads: the material created by others that the
candidate has identified as being relevant, and the theoretical standpoint which
the PhD candidate uses to undertake the research (Phillips & Pugh, 1992). It is
this latter thread that is the focus of this paper.
The researcher's choices of analyses, background material, theories and
research techniques is determined by the theoretical position that they adopt
(Sharrock & Anderson, 1986; Shipman, 1981). This position consists of all the
abstract and theoretical factors that shape the sundry decisions that the
researcher makes (Lindsay, 1995). This paper argues that, unlike most research
in the natural sciences, it is important for PhD candidates undertaking design
research to be aware that in most cases it involves, and d ep ends on, the
candidate using multiple theoretical perspectives. For the PhD candidate, this
implies that their thesis is unlikely to adequately explain their research and
conclusions unless they identify these multiple theoretical perspectives and
explain why they were chosen.
The paper consists of three sections:
•

Background theory relating to theoretical frameworks and theoretical
perspectives.

•

The role of theoretical perspectives in design research and theses.

•

Suggestions about how these issues can best be included in PhD theses in
the area of Design Research.

The final section utilises the five chapter thesis model devised by Perry (Perry,
1994; Perry, 1998) with the modifications of Love (1998)

Theoretical Perspective
Research projects and their theoretical conclusions are founded on researchers'
'worldviews', human values, theories, and data gathering methods (Flood,
1990; Franz, 1994; Popper, 1976; Reich, 1994). Each research project and its
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conclusions are defined by a particular combination of these factors that are the
theoretical perspectives that define the research (Reich, 1994). The additional
practical factors that relate to data gathering combine with the theoretical
perspective as the complete theoretical framework for the research (Love, 1998).
Theoretical perspectives are what, consciously or unconsciously, guide each PhD
candidate in the development of their research and thesis. When a thesis is written,
it is the candidate's exposition of their theoretical perspective(s) that enable readers
and examiners to follow their arguments, and reach the same conclusions (Phillips
& Pugh, 1992). On a larger scale, the explication of the theoretical perspective that
has been used is what enables peer researchers to replicate a candidate's research
so as to strengthen confidence in the conclusions that have been drawn (Stegmiiller,
1976). Together, these reasons make theoretical perspectives an essential aspect of
a PhD candidate's research planning, research, and thesis.
Theoretical perspectives of research contain many factors. These factors
can be grouped together in ways that, on one hand, represent the contribution
that they make to research, and, on the other hand, to reflect their roles in the
structure and dynamics of theory-building. Popper (1976) suggested that these
factors have contributions that are best separated into three incommensurate,
subjective, theoretical and objective "worlds":
•

Subjective- the internal world of human subjective experiences, including
thoughts and feelings.

•

Theoretical - the world of theories and concepts (independent of their
representation in words and formulae because these are a part of the
objective world.

•

Objective- the external world of objects.

Popper claimed that these three worlds are essentially autonomous, and argued
that observations and analyses of one world cannot be used to validate those of
other worlds. This latter conclusion is relatively obvious in relation to the subjective
and objective worlds, for example, that subjective opinion cannot substitute for
objective observation. It is less obvious for the theoretical and objective worlds,
where Popper asserts that theory cannot be validated as theory by objective
observation. A position that is, however, widely accepted in Philosophy of
Knowledge (see, for example, Dewey, 1933; Guba, 1990; Phillips, 1987).
Human activities such as research involve all of Popper's three worlds.
Research activities depend on subjective human cognito-affective processes,
and the assumptions that underpin researchers' use of theories and data
gathering methods and techniques. Together, these issues suggest a seven part
model of research that progresses from the subjective world to the objective
world via the theoretical world. The theoretical perspective that underpins
research consists of the first four elements in the model.
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•

The ontological perspective(s)- consisting of the assumptions, beliefs and
collection of human values that together form the candidate's view of what
existence and reality are. In Reich's (1994) terms, this is the candidate's
'world view'.

•

The epistemological perspective(s)- define how the candidate's ontological
perpective(s) on existence/reality relates to theory for each analysis or
theoretical proposal.

•

Theories- the theories that lay behind, and are utilised in the candidate's
analyses, research practices and conclusions.

•

The methodological perspective(s)- provide the assumptions that guide
the candidate's choices for research methodologies and the connections to
the theoretical background of the research. Methodological perspectives are
the interface between the underlying theory, and the research methodology,
methods and the techniques that the candidate uses in the objective world.

•

Research methodology - guides the candidate's choices for research
methods and techniques.

•

Research methods - are coherent processes of data gathering and analysis
techniques.

•

Data-gathering and analysis techniques- are the basic practical elements of
research.

The elements of the model, and their relationship to theoretical perspective and
Popper's three worlds, are represented below:
Research foundation s

Perspective

Popper's Worlds

Ontological Perspective

Theoretical perspective

Subjective world

Epistemological Perspective

Th eoretical perspective

Subjective/theoretical worlds

Theories

Theoretical perspective

Theoretical world

Methodological Perspective

Theoretical perspective

Theoretical wortd

Research Methodology

Objective wortd

Research Method

Objective wortd

Research Technique

Objective wortd

The traditional singular theoretical perspective and framework is appropriate
to PhD candidates whose research lies wh olly within a paradigm for research
of the natural sciences (Lindsay, 1995). That is, candidates whose research
subjects and analysis objects all lie in a contiguous mathematically-mappable
continuum, and do not involve any human or subjective considerations that are
excluded from the natural science research paradigm (Crane, 1989). The
argument that the natural sciences perspective as logical positivism is the only
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approach for all research that involves human considerations is now widely
discredited (Crane, 1989; Phillips, 1990; Popper, 1976). A heritage of this prior
logical positivist era is the relatively widespread assumption that a singular
theoretical perspective is sufficient in PhD research. This outlook is evident in
guides to PhD research that focus on a single "epistemology", or "research
methodology", and has two main weaknesses. First, the theoretical foundations
of post-positivist research that involves human values contain more issues than
are fonnd in "epistemology" or "research methodology". Second, most PhDlevel research involves more than one theoretical perspective, especially for
candidates who utilise two or more approaches to data collection to
"triangulate" their research.
In design research, PhD candidates are almost always required to address
human subjective considerations alongside analyses relating to the properties
of designed objects. Each of these research foci require their own theoretical
perspectives. For example, exploring the development of (say) a new
communications device may involve issues of; collaboration, individual
cognition, socio-cultural forces, technical and economic issues. Each of these
may be viewed from several theoretical perspectives, and this requires the
candidate to choose the theoretical perspectives that are most appropriate in the
context of the research problem that they are tackling. In addition, the PhD
candidate may decide to gather data via different methodologies. For example,
collaborative designing might be explored by combining quantitative
behaviomal and informatic data about collaborative activities with qualitative
data drawn from semi-structured interviews with participants. This involves
three theoretical perspectives: one for each of the data gathering activities, and
one for analysis of the combination of the two data streams.
In addition, at all times it is necessary for the PhD candidate to have an
over-arching theoretical perspective that shapes and guides their overall
approach to addressing the research problem. This overarching perspective sits
within an hierarchical relationship with the other theoretical perspectives
necessary to address different aspects of the research problem and data
gathering:
•

Single backgronnd theoretical perspective - aimed at research problem

•

Multiple theoretical perspectives- needed to address particular aspects of
the research problem and the research questions.

•

Multiple theoretical perspectives - related to the individual research
methods and techniques used to gather data to help answer the research
questions.

Regardless of how these multiple theoretical perspectives are arranged, their
description and justification form an essential aspect of candidate's analyses,
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data gathering, and derivation of research conclusions. Without this, a PhD
candidate's "thesis" remains without adequate foundations. PhD theses that
attempt to "shoe hom" design research into a singular theoretical perspective
are unlikely to be satisfactory, and unlikely to make a useful contribution to
knowledge, because the inherent compromises increase conceptual and
analytical confusion in the field.

Multiple Theoretical Perspectives and Design Research
PhD Theses
The description of, and justification for, the multiple theoretical perspectives
used in a PhD candidate's research can be included in their thesis in several
ways. The following suggestions are based on a modified version of Perry's
(1994) five chapter model of thesis, but would equally apply to other more
complex thesis structures. The modified version of Perry's thesis model has
been chosen to aid brevity but, more importantly, because it offers PhD
candidates in design research a fast, straightforward, and well-developed
process for creating a successful thesis.
The five chapters of Perry's thesis model are:
•

Cha pter 1: I n t roduction. This is an executive summary of the PhD
candidate's research describing the research problem, and how particular
research questions have been addressed by the candidate to resolve it.
Chapter 1 also includes the justification for the research, the definitions of
terms and key concepts, and the delimitations of the research.

•

Chapter 2: Review of Literature. This chapter is the candidate's review of
the existing knowledge and literature that relate to resolving the research
problem. It is during this review that the candidate identifies the research
questions that form the basis for his or her PhD research project.

•

Chapt er 3: Th eoretical Fra mework. The third chapter contains the
ontological, epistemological, theoretical, and methodological analyses that
identify and describe the most appropriate theoretical perspectives for
undertaking the research, and addressing the research questions identified
in Chapter 2. This chapter also is used to justify and describe the choices of
practical research processes that are used by the PhD candidate to gather
the new data that enables the research questions to be answered.

•

Chapter 4: Results. Chapter 4lays out the data gathered via the theoretical
perspectives and practical research processes defined in chapter 3 in a form
easily accessible to the reader. Any analyses presented in Chapter 4 relate
only to relationships between data and data gathering processes.
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Chapter 5: Conclusions. In Chapter 5, the research processes is concluded.
The research problem is addressed in full through the answers to the
research questions of Chapter 2 derived from the data laid out in chapter
4. It is in this chapter that the contributions to knowledge, in the realm of
theory, are fully developed and described. This chapter also contains a
discussion of the limitations of the candidate's analyses, and suggestions
for future research.

The analyses that lead to justifiable decisions about choices of appropriate
theoretical perspectives for different aspects of a PhD candidate's research are
described in Chapter 3. For clarity, some PhD candidates may choose to
graphically map out the structure of relationships between the chosen
theoretical perspectives, and different aspects of the research and thesis. This
graphical representation of the different aspects of the foundations on which the
research project is based is useful because it provides a ready-made structure
for writing Chapter 3. It is an approach that aligns well with Perry's
recommendation for PhD candidates to include visual representations of the
relationships between different aspects of the background knowledge in their
literature review of Chapter 2. Many PhD candidates are likely to find that one
o r more of their research questions relate to theoretical perspectives, and the
answers to these research questions naturally emerge (to be reported in Chapter
4) as a result of the analyses undertaken and reported in Chapter 3.
Throughout the thesis runs a single background theoretical framework
with its single theoretical perspective that is the position taken by the PhD
candidate in addressing the research problem and writing the thesis document.
In most cases, the main characteristic of this background theoretical perspective
is that of critical analysis, but it may also include a variety of other ontological
and epistemological characteristics depending on the research problem being
addressed and the candidate's approach. It is important for the candidate to
maintain this background theoretical framework throughout their research and
thesis writing, whilst also utilising those other theoretical perspectives
necessary for undertaking, or writing about, various data gathering processes
and analyses.
In theoretical terms, the above process sounds complex and difficult. In
practical terms, however, holding and operating through multiple theoretical
perspectives is not difficult- people in all walks of life do it many times a day.
The difference for the PhD candidate, is to be conscious of these processes and
perspectives, choosing between them appropriately, and using them in the
thesis correctly. This is not an unusual expectation. The requirements are an
essential and basic skill for anyone working in the realm of philosophy, or
involved at a professional level in analysis and theory-making.

267

Terence Love

References
Crane, J. A. (1989). The problem of valuation in risk-cost-benefit assessment of public
policies. In E. F. Byrne & J. C. Pitt (Eds.), Technological Transformation:
contextual and conceptual implications (pp. 67-79). Dordrecht: Kluwer
Academic Publishers.
Flood, R. L. (1990). Liberating Systems Theory. New York: Plenum Press.
Franz, J. M. (1994). A critical framework for methodological research in architecture.
Design Studies, 15(4), 443-447.
Lindsay, D. (1995). A guide to scientific writing. (2nd ed.). Melbourne: Longman.
Lo ve, T. {1998). Social, environmental and ethical factors in engineering design theory: a
post positivist approach. Unpublished PhD thesis, University of Western
Australia, Perth.
Love, T. (2000). Writing a better tlzesis (Working paper ). Perth: Love Design and
Research.
Nyquist, J. (2000). Promising Practices in Doctoral Education, [online]. University of
Washington. Available: http:/ I depts.washington.edu/ envision/.
Perry, C. (1994, February 1994). Notes for Candidates and their Supervisors (with add it ions
1996). Paper presented at the ANZ Doctoral Consortium, University of
Sydney.
Perry, C. (1998). A structured approach to presenting theses: notes for students and
their supervisors. Australasian Marketing Journal, 6(1), 63-86.
Phillips, E. M., & Pugh, D. S. (1992). How to get a PhD: A h11ndbook for students and
their supervisors. Milton Keynes: Open University Press.
Popper, K. (1976). Unended Quest. Illinois: Open Court.
Reich, Y. (1994). Layered models of research methodologies. Artificial Intelligence in
Engineering Design and Manufacturing, 8, 263-274.
Sharrock, W., & Anderson, B. (1986). The Ethnomethodologists. C hichester: Ellis
Horwood Limited Publishers.
Shipman, M.D. (1981). Limitations of Social Research. (2nd ed.). UK: Longman Group.
Stegmuller, W. (1976). The Structrtre and Dynamics of Theories. New York: SpringerVerlag.
West, P., & Rubinstein, S. L. (1986). Tire Commonsense Guide to Writing tire Research
Paper. New York: MacMillan Publishing Company.
Crane, J. A. (1989). The problem of valuation in risk-cost-benefit assessment of public
policies. In E. F. Byrne & J. C. Pitt (Eds.), Technological Transformation:
con textual and conceptual implications (pp. 67-79). Dordrecht: Kluwer
Academic Publishers.
Dewey, J. (1933). How we think: a restatement of the relation of reflective thinking to the
educative process. N ew York: D.C. Heath and Company.
Flood, R. L. (1990). Liberating Systems Theory. New York: Plenum Press.

268

Chapter 32

Theoretical perspectives in the PhD thesis: How many?

Franz, J. M. (1994). A critical framework for methodological research in architecture.
Design Studies, 15(4), 443-447.
Guba, E. C. (Ed.). (1990). The Paradigm Dialog. California: Sage Publications Inc.
Lindsay, D. (1995). A guide to scientific writing. (2nd ed.). Melbourne: Longman.
Love, T. (1998). Social, environmental and ethical factors in engineering design theory: a
post positivist approach. Unpublished PhD thesis, University of Western
Australia, Perth.
Love, T. {2000). Writing a better thesis (Working paper ). Perth: Love Design and
Research.
Nyquist, J. (2000). Promising Practices in Doctoral Education, [online] . University of
Washington. Available: http:/ I dep ts.washington.edu/ envision/.
Perry, C. (1994, February 1994). Notes for Candidates and their Supervisors (with additions
1996). Paper presented at the ANZ Doctoral Consor tium, University of
Sydney.
Perry, C. (1998). A structured app roach to presenting theses: notes for students and
their supervisors. Australasian Marketing Journal, 6(1), 63-86.
Phillips, D. C. (1987). Philosophy Science and Social Inquiry. Oxford: Pergamon Press.
Phillips, D. C. (1990). PostPositivist Science: Myths and Realities. In E. Guba (Ed.),
The Paradigm Dialog . California: Sage Pu blications Inc.
Phillips, E. M., & Pugh, D. S. (1992). How to get a PhD: A handbook for students and
their supervisors. Milton Keynes: Open University Press.
Popper, K. (1976). Unended Quest. Illinois: Open Court.
Reich, Y. {1994). Layered models of research methodologies. Artificial Intelligence in
Engineering Design and Manufacturing, 8, 263-274.
Sharrock, W., & Anderson, B. (1986). The Ethnomethodologists. Chichester: Ellis
Horwood Limited Publishers.
Shipman, M.D. (1981). Limitations of Social Research. (2nd ed.). UK: Longman Group.
Stegmi.iller, W. (1976). The Structure and Dynamics of Theories. New York: SpringerVerlag.
West, P., & Rubinstein, S. L. (1986). The Commonsense Guide to Writing the Research
Paper. New York: MacMillan Publishing Company.

269

270
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The School of Arts and Communication at Malmo University in Sweden
constitutes a kind of nee-modernist "Digital Bauhaus" trying to create an arena,
a meeting place, a school and a research centre for creative and socially useful
meetings between 'art' and 'technology' in U1e digital era. A nwnber of bachelor
and master programs in the field of design and digital media are combined
with a studio-based interdisciplinary and cross art research centre, The
Interactive Institute, and an artistic program, SHIFT.
Beginning this year, a graduate program in Design and Digital Media will
be offered. This paper investigates conditions for building a well founded
design doctorate and reflects practical concerns with the establishment of such
a learning environment. The paper takes the form of personal reflections by the
academic and artistic directors at the school.

271

Pelle Ehn & Carl Henrik Svenstedt

Art and technology: A new unit?
The setting - a digital Bauhaus
The great humanistic Enlightenment project of modem society has more than
fulfilled the 'hard' expectations, the natural science-based technological
expectations. The latest example is the digital revolution, the exponentially
growing information and communication technology. In contrast, however, the
more 'soft' expectations of the Enlightenment project concerning values, art,
aesthetic ideals, ethics and politics have in no way been met during the last
centuries (Liedman 1998).
In this history several attempts have been made to unite the hard and the
soft sides of the Enlightenment project. One remarkable such attempt was the
Bauhaus in the Twenties with the motto 'art and technology- a new unit'. It was
as a social and progressive experiment full of belief in the future. A great
modem success story, but also a democratic failure limited to an elitist program
of 'hard' regular geometric white shapes in steel, glass and reinforced concrete.
In trying to reshape conditions for the hard and the soft side of the
Enlightenment project to meet in the design of information and communication
technology, we are left with a promising but overripe modern Bauhaus
tradition in the background and an equally promising but immature postmodem culture of nerds and digerati in the foreground.
This is a challenge we have accepted at the School of Arts and
Communication at Malmo University (K3) by trying to create an arena, a
meeting place, a school and a research centre for creative and socially useful
meetings between 'art' and 'technology' as an anxious act of political love- a
digital Bauhaus for the twenty-first century (Ehn 1998).
At this nee-modernist 'Digital Bauhaus', bachelor programs in material and
virtual design, interaction technology, media and communication studies and
performing arts technology and master programs for interaction designers and
creative producers are combined with a studio-based interdisciplinary and cross
art research centre, The Interactive Institute, and an artistic program, SHIFT.

The program - Design and Digital Media
Beginning this year a graduate program in Design and Digital Media will be
offered at K3 in Malmo in co-operation with Blekinge Teclmical University, Sweden.
The new graduate program in Design and Digital Media has an aesthetictechnical-critical foundation and is based on the idea of a design-oriented
synthesis of constructive action and critical reflection.
The program focuses on digital media in relation to changes in our
experiences of time, space and communication, e.g. with respect to phenomena
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such as interactivity, virtuality and narrativity. The program also focuses on
aesthetic-technical design processes, especially a Scandinavian design that
unites a democratic perspective emphasising open dialogue and active user
participation with the development of edifying cultural experiences and the
production of useful, interesting, functional and maybe even beautiful and
amusing every day things for ordinary people.

Personal reflection 1 (Pelle Ehn):
Design Doctorate =techne + phronesis?
When I, a decade ago, got an academic chair in Information and Computer
Science, it was with a mission to reshape the subject in the direction of 'design
studies of information technology in context'. Though the last decade has been
full of attempts of bringing 'design to software' (e.g. Winograd and Flores 1987,
Ehn 1988, Wrnograd 1996, Lowgren and Stolterman 1998) we are still in practice
struggling with basic questions. Can and should design studies be shaped into
an academic subject on graduate level? Which is the relation between the
professional and the scientific? Is information technology in context a technical
or a social or even an artistic field of study? And what if we try to cross boarders
between engineering and social sciences as well as between art and technology?
Our new graduate program in Design and Digital Media at K3 is yet
another provisional attempt to deal with this dilemma in practice. The program
opens up for an orientation towards a design doctorate rather than a traditional
PhD degree. Examples indicating this orientation are:
•

that focus is on a design oriented synthesis of constructive action and
critical reflection and on synthesis of art and technology.

•

students have a commitment to design studies but very varied background
e.g. computer science, engineering, architecture, industrial design,
interaction design, music, literature.

•

that research work is carried out in a production-oriented studio-based
interdisciplinary and cross art environment.

•

that the thesis may take the form of a portfolio of works and a reflective
summary.

•

that form is allowed to follow content, hence the form of the thesis may be
a multimedia production.

•

that the program in general is oriented towards coaching, learning by
doing and reflection-on-action.

Such a design orientation challenge the role traditionally expected to be played
in academic life by theories as explicit, abstract, universal and context
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independent carriers of knowledge and draw attention to the practice of
knowing, to politics, sensuousness, embodiment and particularity.
The epistemological basis for such an orientation of a design doctorate
may well be found in rethinking the intellectual virtues Aristotle named
"techne" and "phronesis" (see e.g. Macintyre 1981). In techne art and
technology are not yet separated. Techne does not separate methods and
theories for science and technology, and creativity and freedom for art, but
focus on pragmatic, concrete context dependent means-end knowledge
oriented towards production. In practice studies are be carried out as shared
projects in the interdisciplinary studio-based research environment focusing on
learning by doing, coaching rather than teaching and on dialogue of reciprocal
reflection-in -action in what Donald Schon (1987) has called a "a reflective
practicum". Students learn to reflect on their own theories-in-action in the
presence of patterns of phenomena of practice (theories on action) as tools for
reflection and build up their own repertoire of paradigmatic exemplars. This
may be one of the epistemological comer stones in building a firm platform for
a design doctorate.
In phronesis wisdom and artistry as well as art and politics are one.
Phronesis concerns the competence to know how to exercise judgement in
particular cases. It is oriented towards analysis of values and interests in
practice, based on a practical value rationality, which is pragmatic, and context
dependant. Phronesis is experience-based ethics oriented towards action.
Hence, phronesis is fundamentally not concerned with statements of fact nor
prescriptions of what ought to be, but speculative propositions enacted as
anxious acts of political love (Bernstein 1992). Students are encouraged to focus
on their own hidden politics-in-practice rather than on espoused design
philosophy (e.g. socio-technical methods, human relations theory, participatory
design procedures, etc.). No one is seen as a na1ve neutral technician,
independent free artist or simple manipulator in the service of power, but as
designers with a humanistic stance recognising the collective and political
character of the design process in real cases facing dilemmas like: How do they
'get things done their way'? What tactics and strategies are enacted? How are
interventions legitimised technically, ethically and aesthetically? This may be
another of the epistemological comer stones in building a firm platform for a
design doctorate.

Personal reflection 2 (Carl Henrik Svenstedt): an
"archipelagic" approach
As an artist entering the field of academic studies in a design context, it has
struck me how lightly the quality aspect of art work often is treated.
While high demands on, and close scrutiny of, technological and scientific
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propositions never are questioned, the artist joining a mixed-competence group
is too often allowed to deliver "low-tech" formal solutions. Or even, the artist
picked to join such a group might be recruited from second-ranking
professional circles of his country or region. One seems then to forget that the
artists associated with such Art & Teclmology schools or groups as Bauhaus in
the Twenties (Kandinsky, Moholy-Nagy) or E.A.T. in the Sixties (Rauschenberg,
Fahlstrom) were internationally considered pioneers in their field. Not to
mention the networks of Scheeler's "precisionists" or Leger's "esprit nouveau".
This is, I'm afraid, a classical mistake in technology-driven activities.
The resulting projects will accordingly be hurt by a "limping" appearance:
technologically brilliant, artistically mediocre. Which in turn lowers the
communicative force of the work and cools off the interest from the art scene.
It might even explain why that community sometimes looks down upon
"engineers". And, vice versa, why "engineers" tend to regard artists as a
snobbish kind and prefer to stick still more tightly to their club. (I should
immediately add that this pattern seems to be rapidly changing in a positive
way, due precisely to the growing number of Art & Teclmology cooperations.)
During the first year or two at K3, I was convinced that the problem was
one of verbal communication. That we had to find a "common language" .
Having spent that period on relatively meaningless linguistic exercises (have
you ever considered that even such a basic word as "tool" has a radically
different meaning outside of the technical world?), I came to understand that
"the two languages" did not have much interest in finding a "third" and shared
one. The explanation might even be that the complexity and specificity of each
simply is needed for precise communications within that group. Each one has
built a capacity (and a culture) with long years of work and study behind it, that
would not be easily shared.
My conclusion was, simply, that the classical solution still seems to be the
only viable: practical project work. The aim of a shared project work would then
not be the "understanding" between participants of different backgrounds and
capacities, but "joining forces" of very varied and specific competencies, to
reach (and enrich) a common goal. I should, of course, have learnt that from my
professional activities as a filmmaker. We do not need to "understand" the
function and the manipulations of a mixer-bench to get a perfect sound. Neither
do we need to know how to run a film lab to get the right timing of our takes.
But we do need that the lightning technician shares the aim of the cameraman,
and that the sound engineer shares the goal of the filnunaker. Vice versa: a brilliant
filmmaker will certainly enrich the performance of a lab or a sound studio.
For the now plus-forty co-productions within the SHIFT project, we have
accordingly switched from an "integration approach" (which might have been
the idealistic aim of Bauhaus) to a much more "archipelagic" approach (which
was certainly the aim of Billy Kli.iwer and the E.A.T. group). The legend could
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read: "Let's share the sea while we develop our islands!" They will anyway
profit from our common success.
I have wished to point out these quite complex relations in order to stress
the need for clearly expressed artistic criteria for teaching, project work, and
research in such a shared domain as design. One should, for a Doctorate in
Design, demand as deep an insight in classic and contemporary art philosophy
and practice, as we demand regarding other formal, or technical, practices of
the general design field.
Should I crash through open doors with my remarks, I might perhaps be
excused as a newcomer in an area I left thirty years ago. But, in my earlier
academic experience, participating at the establishment of a Department of Film
Studies at the University of Stockholm, 1969-73, I was struck by the peculiar fact
that our (theory) students never mixed -not even in the cafeteria- with the
(practising) students of the Film School, in the same shared Film House. My
considerations above are made in that perspective, which is also the reason why
I, as an artist, have chosen to re-enter the field of learning and doing,
researching and experimenting, at K3 in Malmo
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The need for scientific oriented designers brings up recommendations for
design education in general and especially for doctoral education in design as
one way of scientific work.
An important step to encourage more designers to a doctoral education is
the integration of scientific working already in the basic studies of design. The
interdisciplinary work with different disciplines is a characteristic of scientific
design education at the Faculty for Design and Arts Education at the University
of Essen. Some new measures had been taken to improve the already existing
doctoral education in design. One of those measures was the establishment of
an Institute for the Sciences of Art and Design. Furthermore it is now possible
to make a doctoral thesis in the field of the sciences of design (and not in the
sciences of art as it was before).
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Doctoral Education in Design: Why?
Looking at the few existing doctoral theses in design the question seems to be
appropriate whether a doctoral education in design is needed at all. For most
of design students and experienced designers the profession of design is first
and foremost an applied and practice-oriented task. So consequently design
education, for example in Germany, can be found in most cases at applied
universities (where it is not, or only with restrictions, possible to get a doctoral
degree). Another expression of the practical orientation of design is the close
connection between art and design education at different design schools all
around Europe.
If design is seen only as the applied branch of art then it is indeed
questionable if the scientific profile of design is needed or whether it might be
sufficient to deal with design problems within the scope of the science of art. In
this case there would be no special doctoral degree in design but a doctoral
degree in the science of art with a focus on design.
In contrast to the definition of design as a discipline of art there are a lot
of definitions strengthening the basic differences between art and design. So for
example in the early sixties Otl Aicher, at that time Rector of the famous
university of design Ulm (Hochschule fur Gestaltung HfG Ulm), already
separated design very clearly from art . According to Aicher (e.g. 1994),
designers should become an equal partner in the design process within
industrial production. In the continuation of Otl Aichers ideas, Norbert Bolz (a
german communication theorist) comes to the statement that design has the
same relationship to art as knowledge to belief (Bolz, 1999). But to establish a
knowledge-based approach of design it is necessary to fill the knowledge-base
with design-specific knowledge derived from corresponding scientific studies.
Especially in the complex world of today's communication, new media
and computer teclmology design is expected to give answers and orientations.
In connection with the increasing teclmical variety to release the human beings
from performing activities, designers have to concentrate more on the problem
what should be designed for whom as to think about the design details of a
product already drafted . Especially for designers it is not enough just to be
driven by new teclmologies and to be waiting for the questions raised by new
teclmologies. It is also an important task for design in future to ask questions
and to initiate teclmological developments.
Another (not very new) task for design is to take care for the differences
in an immense market of new products and services. One cause for difficulties
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in defining those differences nowadays is the competition between the need for
standardization in a global village and the consideration of individual/ region/
cultural habits and wishes of potential purchasers/users.
The mastering of, nowadays, design problems needs not only high
technological knowledge but also scientific understanding. A solution of the
described problems can only be expected by the close cooperation between
design practice and design research. Such a combination of research and
appliances is today's standard when developing complex products as for
instance motor vehicles. In the design area the cooperation of application and
research means that questions deriving from the daily design practice are
directly given to the research institutions of design and will be worked out by
design scientists for example within a doctoral thesis. The design scientists have
the knowledge of scientific methodology, but they are also competent in design
in order to be the link to apply the scientific knowledge in the design practice
(either by handing out research results or by doing the practical design work
himself or herself).

Doctoral Education in Design: What is Needed?
Before the content and structure of a doctoral education in design can be
discussed the prospective participants of such an education have to be identified.
As it was mentioned before one target group for the doctoral education in
design are designers wanting to focus on a specific design problem from a
scientific point of view. The problem for those designers is the fact that in most
cases they are not well prepared for working out a doctoral thesis during their
basic studies in d esign. Such a preparation would include the search and
systemization of information (literature I internet), to structure the own way
of working, but also the ability to reflect the own way of working and thinking
and to formulate it orally or in writing. The (oral/written) formulation of own
thoughts and ideas is one aspect of design studies that should be improved not
only as a basis for a doctoral education but also because it is an essential
competence of designers being able to talk and write about their work
(especially in a communicative society).
Another aspect of scientific work is to bring design students in contact
with specialists from different scientific disciplines (e.g. engineering, computer
sciences, cognitive sciences, economy). In addition to their role as problem
solvers designers should be trained in formulating new design questions by
their own and to ask the specialists from other disciplines to give the answers
to these questions. To find and formulate actual design questions is a typical
task for doctoral education in design.
But besides the participation of designers within a doctoral education
students from disciplines with points of intersection to design should also be
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encouraged to a doctoral education in design. There are already some examples
for this case of doctoral thesis in design from non-designers at German
universities (e.g. in the field of economy at the University of Cologne). For
students with no studies in design it is necessary to create a basic
understanding of the scope of design. One way to build up such a basic
understanding is a continuation course in design which should be prior to a
doctoral education.
In addition to the encouraging of students to a doctoral education in
design (which then will be an example for other students) some structural
changes have to be taken at the design schools. One of those structural changes
is the extension of jobs for scientific staff. The scientific staff would have the
chance to work out a doctoral thesis with the help of resources from the
university and could also be integrated in the basic design education. The
enlargement of scientific staff is one way of bringing teaching and research in
design closer together than it is now.
It is not only the missing of scientific staff that is a handicap for doctoral
education in design but also the small number of studies in design research.
Research projects are one basis for doctoral education as it can be seen within
other disciplines comparable to design. In this context designers sometimes
have the problem that founders of research projects are not willing to support
research projects in design because design is seen mainly as an applied,
practice-oriented task with close relations to art. So for example there is no
research community for design in the DFG in Germany (DFG is the central
public funding organization for academic research in Germany. DFG is thus
comparable to a Research Council (in British and western European
terminology) or a (national) Research foundation (in American and far eastern
terminology)).
The international cooperation of design schools within the field of research
might be a good way to improve the conditions for design research also in the
different nations respectively. A conference for the doctoral education in design
is an ideal platform to initiate such cooperations !

Structural changes of design education at the University of Essen
The University of Essen is one of the few design schools in Germany where it
is possible to make a doctoral thesis in design. But until now there is only a
small number of those doctoral thesis (e.g. Buurman, 1998). So the Faculty of
Design and Arts Education is planning to intensify the doctoral education in
design and also to enlarge the fields of doctoral thesis in design. Some of the
actions that are done or planned for this intensifying will be presented in the
following.
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• Interdisciplinary cooperation when supervising doctoral thesis
One way of enlarging the doctoral thesis in design is the cooperation with
other faculties of the University of Essen in supervising doctoral students in
design. There are good relationships for example to the Faculty of
Engineering (especially in the field of industrial design) or to the Faculty of
Linguistics. Those cooperation will be intensified in future, e.g by working
together in different research projects.

• Establishment of an institute for the sciences of art and design
In the year 1998 the Institute for the Sciences of Art and Design was founded
to strengthen the theoretical aspect of design education and to integrate the
different activities in the scope of the sciences of art and design at the
University of Essen. A mission of the Institute (as it is described within the
statues) is to manage research and teaching in all theoretical subjects of
design and art sciences. Furthermore the cooperation with university and
non-university organizations (e.g. Museum, Center for Design, Research
Institutes) should be intensified and developed especially with respect to the
transfer of research findings.
• Scientific orientation of advanced studies within different fields
of specialization
Another action to strengthen the doctoral education at the Faculty for Design
and Arts Education at the University of Essen was to improve and profile the
already existing possibility of advanced studies within different fields of
application. In the sense of in-depth studies design students have to choose
between different possibilities. Those in-depth studies include e.g. sciences
of design; human-related design; technological design. The in-depth studies
are a good starting point for a following doctoral education.
• Changing the rules for graduation
At the University of Essen there is a common regulation for doctoral theses
between the Faculties of Philosophy, Religious studies and Social Sciences;
Education, Psychology and Physical Education; Literature and Linguistics
and last but not least Design and Art Education. This common regulation
allows a comparability between doctoral theses in different disciplines
which is of advantage for the acceptance of doctoral theses in design. In the
past it was only possible for designers to make doctoral theses in the field
of sciences of art.
The need for an own scientific approach for design is now considered within
the regulations for doctoral theses by allowing doctoral theses in the field of
the sciences of design. The integration of the sciences of design in a common
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regulation for doctoral theses between different, to some extent traditional
faculties was followed by intensive discussions about the essence of the
sciences of design. As a result of those discussions it could be stated that
indeed a science is needed between nature sciences and humanities, a
'science of the artificial' as Herbert Simon called it (Simon, 1996). And the
sciences of design are such sciences of the artificial.
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The argument of this paper is that there are three key issues in thinking about
the development of research education and training in art and design. First, the
process of research degree study. Second, generic research skills and
procedures. Third, methodological debate. The paper will expand on these
three issues and the implications of each for the structure and content of
research training programmes in art and design. The intention is not to develop
a fully worked out model of doctoral education, but rather more modestly to
raise a number of issues that may contribute to a more focused debate.
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The development of research education and training in art
and design: A personal view
Numerous papers over the last few years have sought to define the nature of
research in art and design. Whilst much of interest has come out of this work,
it is often less easy to see how this somewhat abstract debate can inform
approaches to research education and training which are responsive to the
practical needs of students. It is even possible to argue, as some have done in
the social sciences (Seale 1999: ix), that an over-emphasis on questions of
methodology and epistemology is a distraction from the essentially practical
business of doing research. My aim in this paper is to look at the content of
doctoral education in art and design the other way up. Based on the experience
of working with research students and the collection of case study examples of
completed research degrees, this paper considers what it is that students are
doing and how best they might be supported by formal elements of research
training. This approach is defensible on practical grounds as a response to the
increasing number of research students in the field. It is also defensible
theoretically. It is the practice of research in art and design that will ultimately
be important and not any a priori definition.
I also think it is important to situate the debate about research degrees in
art and design in a broader context. Doctoral education in the United Kingdom
and internationally, across all subject areas, has in recent years undergone
intense scrutiny in terms of the kinds of training and preparation it provides,
the appropriateness of its aims, and how well it serves students. There is
certainly no single model of the doctorate (Boumer, Bowden and Laing 1999)
against which those in art and design can claim the need to mark a distinction.
It might be more useful perhaps to see the debate in art and design as part of
a more far-reaching discussion about the value of an increasingly close
relationship between research and practice in some areas, and how
postgraduate education should respond to the collapsing of the boundaries
between those who generate knowledge and those who use it. I think this is
broader than simply an endorsement of Schon's notion of the reflective
practitioner (Schon 1991).
A workshop I organised recently was attended by students working on a
considerable diversity of projects, including: a medical design project involving
the development of a patient monitoring product; an investigation of design
management in the context of museums; and a practical and theoretical study of
Chinese graphic imagery. As one would expect at doctoral level, the projects all
involve considerable specialist subject knowledge, and each will no doubt face
particular theoretical and methodological issues. It is also worth noting that each
of these three examples figures the relationship between research and practice
differently, undermining any distinction between practice-based and 'normal'
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research. Given this degree of diversity, which I would suggest is not untypical
across art and design, what is the common ground for formal research training,
and what are the purposes served by creating a dialogue in this context?
The argument of this paper is that there are three key areas that constitute the
territory for formal research training: the process of research degree study; generic
research skills and procedures; and the question of methodology in art and design.

The process of research degree study
How do students understand and experience the process of research degree
study? The idea that there is an identifiable process that is doctoral level study
is arguably of relatively recent origins (Phillips 1983) [1]. Furthermore some
recent research is sceptical of the value of generalising about the research
student experience across disciplinary cultures (Delamont 1997). Nevertheless,
I want to argue here that an understanding of research degree study as a
process should be embodied in any research training programme. I am not in
favour of conceiving of the PhD as simply a technical exercise, as some have
suggested. This seems to me to disregard the substantial personal investments
made in research, as well as the notion of intellectual development one might
expect in such a significant undertaking. However, the idea of the process of
research degree study throws, in my view, a useful spotlight on how learning
to do research is experienced by students undertaking a PhD, and also on the
outcomes one might expect from doctoral education. On a practical level, it is
also arguable that the idea of a common process of PhD study has driven
institutions to respond to research students' needs on a collective basis, whether
at department, faculty or university level. The opporhmity this provides for
interaction and the sharing of experiences is an important feature of doctoral
education, and one which many see as crucial to the provision of an adequate
doctoral programme (Friedman 2000).
I think we should also recognise that there is still much to be learnt about
the process of research degree study. The majority of research in relation to
doctoral education that has been carried out over the past twenty years, in the
United Kingdom at least, has focused on full-time, often research council
funded, studentships, in areas where there is both a long history of doctoral
education and relatively large numbers of students. It is only in recent years
that research has begun to focus on the different issues faced by, for example,
part-time research students or students in smaller discipline areas.
Whilst it is clearly important that doctoral education serves the purposes
of those who seek to develop academic research careers, there are many in art
and design who would concur with the authors of a recent report on research
training in the humanities when they state that for a significant number of
students a doctorate "is pursued alongside, as an alternative to, or following a
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period of, paid employment, and it is valued as a focus for self-directed and
unalienated work" (UKCGE 1999: 20). The development of art and design as
a research culture, seems to me to necessitate the recognition and support a
variety of types of studentship. What is perhaps most important for the
development of research training programmes is that they are informed by an
understanding of how students' experience the process of research degree
study, and not simply modelled on practice in other disciplines.

Generic research skills and procedures
The inclusion of taught skills-based elements has become an important feature
of doctoral study in a number of subject areas. In the sciences and social
sciences a significant proportion of time in the first year of many doctoral
programmes is devoted to formal training. How should these developments be
interpreted intelligently in the context of doctoral education in art and design?
Personal observation, as well as research evidence (Collinson and Hockey
1997), suggests that research students judge formal research training provision
in terms of its immediate usefulness to their projects. This does of course vary
depending on the students' motivation for doctoral study - those who are
interested in developing a research career will welcome a broader provision,
whilst those for whom the intrinsic value of the particular project is the primary
motivation are more likely to lose interest where they see little immediate
application for what is offered.
Clegg and Bowman, in their study of research students in a single post1992 British university (2000), found a generally positive response to research
training, which was largely conceptualised in personal/interactional terms.
However, they sound a cautionary note for some subject areas: "students with
Arts-based Humanities topics felt they were different, and research training was
more often viewed as an irrelevant distraction". Two possible factors are
suggested. First, the fact that their sample contained relatively few students in
those areas, and therefore they were more likely to feel a sense of isolation. This
is arguably more than a question of research methodology. It is a very real issue
of how research training is organised and the ability of centralised provision to
embody different disciplinary cultures and approaches. Second, they argue that
"there may also be epistemological and cultural particularities, which make for
a particular strain with the very idea of 'training' with its instrumentalist
connotations". This is echoed in a recent report on research training in the
Humanities (UKCGE 1999), and may resonate with many across art and design.
Although this might be seen to support an argument against generic
research training provision, a reliance on the supervisor to impart all aspects of
research education and training has in the past meant the failure to recognise
and respond to some of the practical needs of students. I have had a strong
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sense in some of the workshops I have conducted with research students, of a
desire to get to grips with certain practical research skills, for example literature
searching, that can facilitate the project at hand. This intuition is supported by
research conducted by Gibbs (1999) who found that many students did not
have skills in information retrieval and management, the lack of which can
frustrate the development of a research project. I suspect some of these issues
may be particularly pertinent in art and design, where there can be significant
differences between undergraduate and postgraduate notions of research.
At the root of this aspect of research training is the notion of the 'trained
researcher', an idea that is implicit in debates around research training across
all disiciplines. What this means in terms of knowledge and skills for any
particular subject area is an important consideration and one worth trying to
articulate in more detail for art and design.

Methodological debate in art and design
What is the role of methodological debate in research training in art and design?
Method has been one area in which there has been considerable discussion,
often with the ambition of aligning art and design research with particular
approaches. Much debate in this field seems to have circled around the idea of
developing a theory of design, or more recently a theory of design knowledge
(Scrivener (undated) & 1998; Dilnot 1999). The problem I have with this
approach is the way it tends to imply there are legitimate, and hence
illegitimate, approaches to design research. More useful, I would suggest, is a
pragmatic definition of design knowledge, as the knowledge designers, and
others (d. Rooney 1997) have about design, its processes and products. Design
research is about uncovering, developing, adding to and sharing this body of
knowledge. I concur with Margolin when he "welcome[s] multiplicity of
discourses that can contribute to a greater understanding of design, both in its
practical as well as its theoretical sense" (Margolin 1999). It seems to me
unproductive to seek to police subject boundaries when some of the most
fruitful areas of design research are by their very nature interdisciplinary.
Design should perhaps be conceived of as an interdisciplinary area of enquiry,
within which research methods might be judged by what they enable us to
know rather than their lineage.
There is also it seems to me a confusion between the notion of method, as
a particular research tool or technique, and methodology, which I take to be a
broader concept encompassing the interrelationship between the theoretical
and the practical aspects of doing research - the thinking one does about the
significant choices and actions that constitute the research act. How one
constructs design as an object of study is a methodological question, within
which the selection of the particular methods one uses to study it, is one
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important aspect. The discussion around 'borrowing' methods versus
developing methods specific to design is an example of the confusion this
causes. One can use methods, such as in-depth interviewing, which are
common in social science, but that does not resolve the specific methodological
questions that are raised by the particular context in which the method is used.
The notion of 'borrowing', and the negative implications it carries in this
context, seems to me entirely misplaced. Awareness of methodological issues
is important because it draws attention to the implications of the decisions
made during a research project; it also helps to foster a critical sense of one's
own practice as a researcher.
In terms of the content of doctoral education then I want to argue that it
is not a question of identifying a fixed body of 'methods' which students might
be expect to acquire, but instead one of developing the level of methodological
debate within the subject.

Conclusion
As I suggested at the beginning of this paper I am not offering a completed
model of research training for the art and design field. However, I would like
to make two suggestions. First, that doctoral education in art and design
should be responsive to the practical needs of research students. I hope I have
indicated in this paper something of where I believe the common ground lies
in this respect. My second suggestion, concerns the way in which the debate
in art and design has been conducted. It is my view that the abstract debate
about principles is limited in terms of its usefulness to beginning research
students. The continual refinement of theoretical positions on the nature of
knowledge and practice in art and design has created something of an impasse.
In my view the most useful way to advance the debate is through discussion of
actual research projects. Those who are arguing for new forms of doctoral
project need to show what they look like. It is only through arguments about
actual examples that it will become possible to see clearly the different positions
and possibilities [2]. The implicit idea that if we get the theory (or perhaps
more closely drawn, the regulations), right, then good research will flourish
seems to me mistaken. Moreover, as Mills recognised sometime ago for
sociology, research students are likely to learn best from actual examples of
practice: "It is much better... to have one account by a working student of how
he (sic) is going about his work than a dozen 'codifications of procedure' by
specialists ... Only by conversations in which experienced thinkers exchange
information about their actual ways of working can a useful sense of method
and theory be imparted to the beginning student" (Mills 1970: 97).
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Notes
[1] In a discussion at a research workshop, Estelle Phillips commented on the
scepticism with w h ich the idea was greeted when she put forward her
research degree proposal on this topic in the m id 1970s ("Improving
Research in Art and Design", Higher Degree Seminar, University of Central
England, 18 May 1996).
[2] A number of case study examples of completed research projects are
available on the Research Training Initiative website at <http:/ I
www.biad.uce.ac.uk/research/guides/index.htrnl>.
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Despite the strength of Japanese products in world markets, widespread
postgraduate education in design, (both at masters and doctoral level), is a
relatively new phenomenon in Japan. Established social patterns in Japan mean
that stud~nts are generally expected to pass from university to employment at the
'normal' age of around 22, and although there are now increasing numbers of
students studying to masters level study, those continu.i ng directly to doctorate
level are almost non-existent. Moreover, established employment patterns mean
that returning to education mid-career as a full-time mature student is also
generally not an option for those wishing to undertake a doctoral studies. Howeve~
in contrast to most European countries, many Japanese companies are prepared to
provide significant support to selected employees undertaking such studies parttime, often allowing the use of company time and facilities for the pursuit of
research. However, (somewhat ironically given the small numbers of domestic
doctoral students), Japan's presence in global product markets has resulted in quite
large numbers of postgraduate students from overseas, (particularly neighbouring
industrialised countries), wishing to further their design education in Japan, often
to doctoral level. This discussion paper compares and contrasts the resulting
demands these two groups place on doctoral design education in Japan at a time
when the Japanese government is reviewing the role of universities and tertiary
education at all levels. On the one hand, industry-backed candidates often need to
justify their studies with more immediately realisable applicability, whereas on the
other, overseas students are more typically destined for academic posts where, in
some cases, a doctorate from a foreign country has become a de facto teaching
requirement. The latter particularly highlights the need for some international
consensus on doctoral progranunes in design.
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Journeymen and salarymen: Design doctorates in Japan
The ubiquitousness of Japanese products bears witness to the established
success of Japanese industrial design. However, despite the strength of Japanese
products in world markets, widespread postgraduate education in design is a
relatively new phenomenon in Japan. Nonetheless, as elsewhere in the world,
within a relatively short period of time the doctoral qualification has become,
(amongst other things), the defacto teaching qualification in design. Although
this may not be an unreasonable requirement in many subject areas, it has had
unwanted results within many Japanese university design departments;
specifically, the necessity for academic staff to hold a doctorate has caused the
gradual exclusion of practising designers from teaching posts.
In direct contrast to this, the number of practising designers in industry
with doctoral degrees is very small, (though this latter situation is clearly not
unique to Japan). One reason for this is that socio-cultural expectations in Japan
m ean that students are generally expected to pass from university to
employment around the 'normal' age of 22. Given that graduate recruitment is
often the only entry method into major Japanese companies, and recruitment
takes place on a seasonal basis timed to coincide with the academic year,
graduate studies risk putting a student out of phase with his or her cohorts.
Moreover, although less common among other employment sectors than
popular reporting would have us believe, lifetime employment has in the past
been the rule for professional employees in top-flight Japanese companies (the
so-called 'salariman' of the title), and though there are signs that this is changing,
it is still very much the norm. Employees are generally recruited on completion
of a four-year undergraduate programme, and despite a growing acceptance of
mas ters degrees, continuing directly to postgraduate studies is seen by many
companies to be of dubious value, not least because they generally prefer to
provide their own in-house training tailored to their specific company needs.
Direct progression to doctoral studies is thus almost tmheard of amongst those
intending a career in industry, and full-time mature students are equally rare.
Moreover, as companies prefer to fund their own applied research in-house,
(and even in many cases funding of what might be considered 'p ure' research
with very little chance of short-term payback). Universities are thus faced with
establishing meaningful research areas which do not compete directly with
better financed work being undertaken in industry, something which can
further serve to separate academia and education from the practice of design.
This is not to suggest that there is no dialogue between universities and
companies. Japanese companies seem more willing than most to get involved
with research work within universities on a relatively informal basis, and in
particular contrast to most European countries, many Japanese companies are
prepared to provide significant support to selected employees undertaking
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doctoral studies part-time, often allowing the use of company time and facilities
for the pursuit of research. These students constitute the majority of domestic
doctoral candidates.
Nonetheless, and somewhat ironically given the small numbers of
Japanese doctoral students, Japan's presence in global product markets has
resulted in quite large numbers of postgraduate students from overseas,
(particularly neighbouring industrialised countries), wishing to further their
design education in Japan. Generally these are students who, having completed
an undergraduate degree, wish to undertake journeyman studies overseas,
often to doctoral level. Here the motivation is not necessarily the qualification
itself, but the overseas experience gained in doing it, and the expectations are
quite often different. Nonetheless there is also much common ground.

A (Very) Brief History
Industrial Design as a subject emerged earlier in the 20th century, for the large
part growing out of the craft traditions in Japan. Most design courses still reside
in arts departments. At a time when doctorates were also rarer in other
disciplines, many staff in these early design departments were practising
designers and artists. A small number of design courses were founded within
engineering departments, and here too teaching staff were from diverse
backgrounds. As these departments developed, the desire for more highly
qualified staff created a demand for postgraduate degrees, and those seeking
doctorates had to undertake their studies outside of design departments in
related fields, (mechanical or civil engineering, architecture, etc.), and it was not
until the late 1980s and early 1990s that doctoral programmes first emerged in
university design departments. The current format for design doctorates thus
inherited much from the established form elsewhere, namely the doctoral thesis.

Form of the Japanese Doctoral Submission
As elsewhere, the generally accepted form of submission for a doctoral degree

in Japan is based around a written thesis and an oral defence, and this seems
to be the direct result of following the established pattern elsewhere. This
requirement is, however, almost always supplemented by a stipulation that the
candidate must publish a set number of journal papers over the period of his
or her studies. Although the number of papers required may vary between
universities, and between fields, the set rule is generally rigidly applied. As
most aspects of the candidates work are thus assessed by a variety of journal
referees long before the final thesis is submitted, this in effect seems to
constitute a formalised version of the Japanese 'consensus building' process.
Often however, outcomes of the research may include non-written
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artefacts. An example of this from the authors' department was one candidate
investigating emotional expression in car body curves who produced an
extensive set of drawing sweeps, offering a 'vocabulary' of curve types,
subdivided into 'families'. These sweeps were produced as part of the research,
but were retained by the candidate's sponsoring company for use afterwards,
and thus remained as a physical embodiment of findings of the work.
Nonetheless, as part of the final submission, these were offered only as an
additional illustration of the work completed rather than part of the submission
itself, and it would be difficult to argue that the full extent of the work
conducted or the depth of thought behind the study, (i.e., the philosophical
content), could be observed from that part of the submission alone. In any case,
whether such a submission could be accepted as representing philosophical
content remains moot; the candidate was awarded, (as was his desire), the
degree of 'Doctor of Engineering', (more of which later).
Other doctorates have involved the development of software-based tools
for designers, often involving novel applications of neural networks or genetic
algorithms. Here too, the resulting software represents a practical artefact
resulting from the application of a theoretical concept, but here also the main
submission for the degree must be a written thesis detailing the approach to the
artefact's development. In these cases too, the degree of 'Doctor of Engineering'
rather than 'PhD' is the norm.

A Degree By Any Other Name
It is perhaps worth mentioning here the nomenclature of doctoral degrees in
Japan. The term 'hakase', or '(academic) doctor' is modified by the addition
of a field of study. The commonest occurring in design being 'kogaku hakase'
(doctor of engineering) and 'gakujutsu hakase'. It is the latter which is
normally translated as 'doctor of philosophy', but it is interesting to note that
the term 'gakujutsu' is made up of the character for 'study' or 'learning' and
the character for 'art' (as in skill) or 'technique'. The term for subject of
philosophy, 'tetsugaku', is not used in this context. We should perhaps not get
too lost in the semantics of the terms however, but it is mentioned here in
order to note that, devoid of European historical baggage, the term generally
translated as 'PhD' does not invoke any special response over and above
those of o ther doctoral degrees. Indeed, on the contrary, the 'gakujutsu
hakase' is often looked upon as a less desirable qualification than a doctorate
in a more specific discipline. This preference seems rooted in traditional
Japanese thinking.
Much debate in Europe appears to centre around whether a Ph.D., the
philosophical doctorate, should be awarded for practical design work, or at
least whether practical design work can be accepted as part of the submission
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for such a philosophical doctorate. At risk of being trivial, thls problem does not
arise in Japan because there is not the same desire to hold a specifically
philosophical doctorate. However, even this simplistic view is misleading;
crucially we need to look at the nature of philosophy in Japan and the rest of
Asia, or indeed the lack of it in any western sense. Any envisaged primacy of
philosophy amongst academic disciplines in the west is based on the perceived
power of abstracted reasoning, and this in tum would seem to be dependent on
the (distinctly western) Cartesian split b etween knowledge and the knower.
In contrast, Nonaka (1995: 27) quotes the Meiji era liberal thinker Chohmin
Nakae as lamenting that, 'Japan has never created any philosophy since its
creation', and goes on himself to add, 'And scarcely can a trace of Cartesian
rationalism be found in Japanese thinking'. Far from being a lamentable
deficiency, Japanese design would appear to thrive, not despite, but arguably
because of this absence. Untroubled by the Cartesian divide, in Japan knowledge
is seen quite naturally as inextricably linked to the knower and the question of
proficiency in the handling of abstracted knowledge does not arise.
Add to thls what Nauman (1979: 198) has to say of Japanese philosophy;
'There is not much interest in formal consistency. Intuition and the emotions are
held in much higher esteem. In any case, direct knowledge concerning any
objective reality, according to Japanese ways of thinking, is not available'.
The interesting point here is that it is now widely accepted in western
design circles that design is a deeply reflexive activity, or to put it another
way, that design knowledge is not independent of the knower (i.e., the
designer). From a Japanese viewpoint, the European pre-occupation with the
applicability (or otherwise) of a specifically philosophical doctorate to the
practice of design seems somewhat puzzling; a degree reflecting the specific
content of the work in an applied area is seen as both of more relevance, and
(perhaps critically), to be of higher status. But this too may have roots deeper
in Japanese culture.
The term 'sensei' is usually translated into English as 'teacher', though this
is somewhat misleading. Its use is as a form of address or title, not a job
description. What is perhaps is of more interest here is that 'sensei' is used as
a term of respect not only with.i n academia, but for anyone who has attained a
superior level of skill in any specialised area, particularly the traditional
Japanese arts and crafts. Implicit in the term is an acknowledgement of
achievement in the practice of a field. Japanese traditional arts, however, are by
nature highly specialised, (not to mention highly conservative), each within its
own tight boundaries. Mastery of a field is usually only achieved after
prolonged and d edicated effort within a specialised area. The preference for
named subject doctorates seems to stem from this tradition.
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A 'Doctor of Design'?
All this seems to suggest that Japan may be uniquely disposed to accept the
possibility of a specifically designated 'Doctor of Design' degree which could
be offered, in part at least, for practice in the field of design. Its traditional
culture recognises achievement in the practice of arts, and it is not troubled by
a need for explicitly philosophical content in the western sense. The
development of such a doctorate would have a number of advantages; by
recognising practising designers, it would alleviate their current effective
exclusion from university departments of design, and may better meet the
needs of the many overseas students seeking design education in Japan. The
main reason why this may not happen is that the domestic doctoral candidates
are often keen to reinforce their status within the engineering sections of
companies where they reside. To this end these candidates usually seek
specifically engineering doctorates. A design doctorate may unfortunately
present them as outsiders to the very engineering culture of which they wish
to reinforce their membership.

In Conclusion
From the Japanese perspective then, the applicability (or otherwise) of a
philosophical doctorate appears to be a peculiarly European concern.
Culturally, Japan appears to be particularly well disposed to the development
of a specifically design doctorate, oriented to practice in the design field, and
it would seem increasingly important that the practice of design is of itself
accepted as admissible for a doctoral degree if design in Japanese universities
is to maintain its relevance to design practice. However, the need and
motivations of many of its domestic students and the companies who sponsor
them suggest a need for more traditional doctorates in design-related areas.
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Not everything made of steel is a
battleship
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Imagine you heard someone say, 'my fork is a battleship'. You might be curious
and ask them what they meant. Suppose the reply went like this, 'Battleships are
made of steel. My fork is made of steel. Therefore my fork is a battleship'. You
would probably hurry away. It is obviously a very silly argument. Yet a similar
false logic can be h eard whenever two or three get together to discuss research
in Art and Design. Try this. 'PhDs are given for research. I am an artist and I
engage in research during my artistic practice. Therefore my art should get a
PhD'. This doesn't sound quite so silly but, in fact, it is. Many many things are
called research just like many many things are made of steel. Two different things
-battleships and forks- are not made the same just because they are made of steel
and two different kinds of research - that done by an artist and that done by a
PhD student are not made the same just because they are called research.
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This problem is caused by confusing inclusion with equivalence. If A and Bare
included within C, that tells you nothing about their equivalence. Imagine a
large area. Everything included in this area is called research. It includes people
whose names appear at the end of a TV programme. It includes babies learning
how to transfer egg from its sh ell onto a spoon and then into their mouths
without spilling it. This learning involves trial and error type research. It
includes artists trying new ways of doing something and engineers, writers
experimenting with new structures and many human activities. Within this
large area which includes all research, there is a smaller area which includes
everything that is called academic research. Within this are three subgroups
called 1) the sort of research that counts for the research assessment exercise, 2)
research done by members of s taff that doesn't count for the RAE and 3)
research done by research students for a research degree. An artist member of
staff can include an exhibition for the RAE but this is no reason at all for
claiming that exhibitions should qualify for a PhD. Exhibitions and PhDs are
both included in the wider idea of research outputs; that does not make them
equivalent. Steel forks are not battleships.
The PhD is a unique degree in that it is used in all parts of the University
system. From Arts to Sciences and from Music to Management, they all have
PhDs. When it comes to the PhD, Art and Design is not free to do what it wants.
It has to accept that other people have already set the norms for a PhD and there
is one basic rule that some sections of Art and Design seem blissfully unaware
of. This basic rule states, you cannot get a PhD for practice. In English
Literature, you do not get a PhD for writing a novel, play or poem. You have
to write a thesis and a thesis meant 'argument' back in the days before paper
was cheap when the candidate presented a verbal thesis to a group of senior
academics. A PhD in English adds to knowledge about literature. It is not itself
literature. Similarly, an engineer does not get a PhD for the practice of
Engineering - developing a new machine or method of manufacture, say. A PhD
in Engineering adds to knowledge of engineering; it is not itself engineering.
Many areas of University life have fought against this ruling without success.
The answer is always the same, 'If you want a doctorate for practitioners, fine
but don't call it a PhD, call it something else.' Medical practitioners can obtain
an MD - Doctor of Medicine (Of course these days, medical practitioners are
usually not 'doctors' but the English language is crazy). There is Doctor of
Music, Doctor of Engineering and so on. Perhaps the rarest degree is DD Doctor of Divinity. So if people want doctorates for artists they n eed a DFADoctor of Fine Art but it's not a PhD. The basic rule that a PhD is not a
certificate of competence in practice is accepted across all disciplines. It is also
international in its scope. A paper on the situation in Turkey (Er and Bayazit
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1999:36) claims " ...holding a PhD in design represents being able to conduct
independent research with a contribution to knowledge in the field of industrial
design. It does not stand for being able to design a better product." In Turkey,
they have two types of doctoral qualification, the PhD and something that
translates as 'Proficiency in Art'. The second of these is a professional doctorate
which is awarded for completing a program leading to 'the production of
original art work or the exhibition of outstanding performance and artistic
creativity... accompanied by a written dissertation' (Er and Bayazit: 38). This
type of degree would be called something like a Doctor in Fine Art in other
countries but not a PhD.

So what is a PhD and what is different about Art and
Design PhDs?
1. Firstly, a PhD is a piece of paper awarded for an educational experience; it
is an educational qualification certifying something mainly for the benefit
of future employers in two respects:-

la. It certifies that the person knows how to do research in an area and as such
might be employed by someone who wants research doing in that area. In
this case, knowing how to research is more important than the actual topic.
That is why US students have to pass an exam in research methods and
why the methodology chapter is an important part of an English PhD. Even
in the humanities, it is increasingly the case that a PhD must discuss why
the student did it this way rather than another. History PhDs are expected
to discuss the relative validity of one set of sources over another etc. Science
and other experimental PhDs have an additional need for detailed
description of methods viz the need for possible replication by someone
else. However, non experimental PhDs still have to show that the student
has learnt something about research, how to do it, its pitfalls and the
confidence you can have with its findings. In other words, a PhD is a
certificate that someone has served an apprenticeship in the practice of
research. That is why I hate people going on about practice based PhDs. All
PhDs are based on the practice of research. Any other kind of practice is not
being certificated.
lb. The second aspect of certification is to do with the fact that a PhD is
becoming almost an essential entry qualification for University Lecturers
in any subject. A University lecturer is supposed to be able to teach at the
frontiers of a subject. This requires both specialist knowledge and the
ability to communicate something. So a PhD should certify that its holder
has 'found something out' in a form that is communicable to others. That
is why professional 'practice' in any area is not enough for a PhD. Practice
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adds to an individual's own skills and knowledge but such addition is
difficult to communicate to others. That is why you don't get a PhD in
English by writing a novel; you have to write about some aspect of the
novel. This means you could start to teach a course on the novel as .....
Similarly, a mechanical engineer does not get a PhD for inventing a better
machine (engineering practice); some aspect of machines in general is
required and this aspect is teachable. In many areas of human activity, top
level practitioners are not necessarily good teachers. If you want to learn
to drive, you might not want to be taught by a world champion rally
driver; an instructor in a driving school would be better. A professional can
do something. An instructor can communicate. (In order to avoid another
battleships and forks confusion, it is necessary to add that just because the
results of a PhD should be communicable at University level, it does not
follow that anything developed for a degree course is worth a PhD. The
PhD requires an additional quality, namely, originality. It also requires
evidence to support the claim to have made a contribution to knowledge).
2.

A PhD is an 'advance in knowledge' -but only a little advance. Science
supervisors say things like, 'Come on lad, you're not expected to get a Nobel
Prize. A PhD is just a training. You can do real research later'. Some of the
social science/humanities got this bit wrong. They thought that a PhD meant
a big advance. That's why it used to take years and years to finish. Then the
research councils started counting completion times and not funding places
that went in for 'years and years' type PhDs. So now, a PhD represents the
sort of advance in knowledge that could be gained in a minimun of 2 years
full time work by a relatively inexperienced student. No Big Deal. So what
is a little advance in knowledge? That question could lead to a book on
epistemology but note that the word 'thesis' used to mean an 'argument'. It
should be possible to answer the question, 'so what is your thesis?' in not
more than two sentences but this conclusion has to be supported by
evidence. Two years work for two sentences that might get quoted by
someone else? Well yes but in addition, the PhD student should have learned
how to do research and should have enough material for a lecture course.

3. PhD thesis as black book. Most people think of a PhD not as a certificate etc
but as a black book with about 320 pages in it. It never ceases to amaze me
that some students embark on a PhD without ever having looked at some
successfully completed examples. The basic structure of this black book is
very similar across all disciplines. It might be of interest to include here an
extract from my lecture notes given to students.
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Notes on writing a thesis by John Langrish

Introduction.
Most theses are in four parts (Note: they are not called Part 1, 2 etc but they are
there- Parts one and three may be several chapters)
1.

OBE- other bugger's efforts- a discussion of what is already known. (to
demonstrate an advance in knowledge you have to draw a starting line). This
part is sometimes called the 'literature review' but this can be a misnomer.
Strictly speaking, a literature review is an account of all the literature in a
specialist area. Thls is both impossible and undesirable in interdisciplinary
topics or in new areas that don't yet have a 'literature' of their own. Part one
extracts from what is known already enough material to demonstrate

1. that the student is not reinventing the wheel.
2. the existence of some ideas, concepts (or even a theory) that could be useful
3. the basis for a lecture course
4. the place for an addition to all this. Usually, either a controversy or a hole
-something missing -leading to a research question.
(Many PhD systems require 'aims'. An aim is just a grammatically different
form of a question. 'What are the factors that lead to ... .'is a question. 'To
identify the factors that. ..' is an aim. They both say what someone hopes to
find out).
2.

METHODOLOGY - how you migltt answer the question by doing
something and what you actually did and what you learned from doing it.
PhD research involves doing something- it is a practical activity - it is
learnt by doing, like swimming or making a pot. That is why people who
go about saying 'I'M doing a practice based PhD' should be treated with
scoff scoff 'Who isn't?'. All PhDs are based on the practice of research but
not on some other form of practice. This chapter should be a demonstration
that the student has learnt something about how to do research.

3.

MBE- 'My bloody efforts' The results of what you found out. This can be
tables of numbers, the results of interviews, case studies etc

4.

WHAT IT ALL MEANS AND THE SECRET OF THE UNIVERSE - usually
called, 'Discussion, Conclusions and Further research.' This is where your
stuff meets other peoples' stuff so that you can demonstrate an addition to
knowledge by answering a question or achieving some aims and mustering
the evidence. (If you have not achieved your original aims, do not despair301
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you just change the aims so that they do match what you have found out.)
If you have not found anything out you are in trouble but a good supervisor
can usually show how you have found something out even if you did not
notice it yourself. Next time someone does a PhD in this area they will have
to include your conclusion in their OBE so make sure you have a quotable
conclusion. If you claim to have identified five factors responsible for ... and
two of these are additions to what previous people have claimed, then you
have to get mentioned by the next person. (end of extract from lecture notes)

What is different about Art & Design PhDs?
The above discussion covers those things that are common to most PhDs.
However, each academic area is different from others in some respect. The
differences between subjects can be categorised under three headings
1.

the questions asked

2.

the methods used to answer them and

3. the type of evidence that is acceptable to a peer group of academics in the
same area.
key difference between Art and Design and the rest ought to be a concem
with things visual. There could be a fascinating conference on visual questions,
visual methods and visual evidence but it has not happened.lf a PhD involves
a thesis/argument then visual evidence is something that could be used to
communicate and even convince other people. In effect, if someone does not
believe you, and 'well look at that' does convince them, then what you have
shown them is visual evidence. Some of the questions that could be the basis
for Art PhDs are questions of the form 'what do artists do, "how do they do it,"
why and with what result?' To some people, this is the start of a discussion
about practice based PhDs but as already claimed, the only practice that really
matters in a PhD is the practice of research. This is not the same as saying that
professional practice can not be the subject of research; this is quite different
from awarding a degree for practice. Now, of course, professional practice can
be the subject of PhD type research in many academic areas. A management
PhD can involve studying the practice of management and finding out
something about how it is actually done, how some managers are 'better' than
others, how managers are affected by changes in legislation, new technology etc
etc. A PhD in law could involve finding out about the practice of law and so on.
This is a perfectly good model for Art and Design PhDs. People have obtained
PhDs for finding out about what practitioners actually do. In graphic design,
for example, there have been PhDs on the use of drawing by graphic designers
and on how designers select a particular form of visual material for inclusion
A
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in a poster package or pamphlet.
The above examples all involve finding out about other peoples practice.
There is a special form of PhD which involves finding out more about
professional practice by involving the researchers own practice in the research.
There is nothing unusual about this and such PhDs are not singled out as being
'practice based'; they are sometimes called action research which roughly
means doing something and finding out what happens. So a production
manager might alter the method of production in the factory under carefully
controlled conditions and observe the results. A social worker or a teacher could
carry out a carefully designed study of their own way of working together, with
finding out the results of changing things. Thus a member of staff involved with
teacher training obtained a PhD from a careful study of the effects of changing
the basis of training from being college based to being school based. Given that
it is clearly possible for a practitioner in other areas to gain a PhD for a study
of practice (gathering evidence to answer a question that provides new
· knowledge about practice), why are some people still making a fuss about
practice based PhDs? If they want PhDs to be awarded as a certificate of good
practice, they can't have them but perhaps there is something else as discussed
in the next section.
Whatever happened to the 'candidates own creative work'? If Art and
Design were more scholarly, it wouldn't approach something without checking
out what people had already done about it. PhDs in Art and Design were
discussed extensively in the 1980s and a consensus was arrived at by the
Council for National Academis Awards (CNAA) Art and Design Research
Degrees Committee which controlled PhDs in the Art College and Polytechnic
sector. This committee invented the regulations for PhDs which involved 'the
candidates own creative work'. The discussions of that time seem to have been
forgotten by those who want to push 'practice based' PhDs. Art and Design
suffers from a tendency to reinvent wheels and sometimes the new wheels are
worse than the old. It is symptomatic of the lack of scholarly concern in the Art
and Design Community that no one has thought of looking at the history of
PhDs in this area in the UK. Such a history would divide into three periods, preCNAA, CNAA and post-CNAA. In the first period, PhDs were gained by
alliance with another discipline- history, technology, psychology or education.
Brian Allison (1974) claims to be the first person from an Art College
background to gain a PhD. He did this by finding a university with experience
in fine art and art education, Reading University, UK, that would accept him.
Stroud Comock (1988) mentions the 'art and technology' movement of the late
1960s and 1970s which led to the award of a PhD for a submission that included
both thesis and exhibited sculptures. This work was supported by the Science
Research Council. The CNAA period began in 1974 when CNAA took over
responsibility for all degrees in non-university art and design from the NCOAD
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who had been awarding art and design diplomas. In 1977, the CNAA added its
famous Regulation 3.7 to its research degree regulations. This said,
"In appropriate cases the Council may approve a programme
leading to the presentation of a thesis accompanied by material in
other than written form"
Being aware that PhDs for practice were not allowed, the CNAA regulations
made no use of this dreaded word. Instead, they came up with the phrase, "the
candidate's own creative work" which could form part of the submission. The
word requirement for the written thesis was reduced but it was made clear that
the written and creative parts together must add up to an addition to
knowledge. Any suggestion that the written thesis was 'theory' and the creative
work was 'practice' would never have been accepted by the CNAA Research
Degrees Committee for Art and Design of which I was a member. Notions of
'60% theory and 40% practice' belong in the dustbin of MA educational history.
Anyone who thinks that making a mark with a paint brush is only practice and
writing words is only theory should have no place in education.
The first person at Manchester to take advantage of Regulation 3.7 was an
environmental sculptor, Ian Hunter, whose written work describes an observer
following around an artist in order to find out how the artist operated. Ian had
the advantage of being able to talk to himself. Both the observer and the artist
were, of course, the same person but the observer clearly showed that he had
learned a lot about how to do research. The observer also investigated the artist's
attempts to work with environmental architects. His PhD examination included
a visit to two of his creative works which were in slightly inaccessible places. As
the external examiner was in a wheel chair, this was a memorable occasion.
In the early 1990s, the Polytechnics gradually acquired their own degreeawarding powers and then became the new universities. CNAA's regulation 3.7
lives on in many of the regulations of these universities and in the Open
University which took over responsibility for PhDs in some art and design
places that were not part of the new university system (the most famous being
the London Institute) when the CNAA was abolished. I suspect that '3.7' and
its modem descendants could be made better use of. In an attempt to get its
message across, the CNAA Art and Design Research Degrees Committee
organised three conferences on research degrees, in collaboration with
Middlesex Polytechnic in 1984, Manchester Polytechnic's Institute of Advanced
Studies in 1987 (Trueman 1987) and The London Institute's Central Saint
Martins College in 1988 (Bourgourd et al 1988). Some of these papers make
good reading today. Unfortunately, the CNAA was also responsible indirectly
for much confusion. In addition to its responsibility for research degrees, its
main task was approving (or not) all the first degrees in the Polytechnics. In this
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connection it had views about the staffing for such degrees. In particular it
wanted to state that staff in Polytechnics should not be regarded as just
' teachers' - there were other things they should be doing. In an attempt to
produce a statement that would encompass these 'other' things, the Council
issued a report in 1984, 'Research and related activities policy statement'. This
included consultancy and professional practice as examples of things that
Polytechnic staff should be doing. In effect, it meant that it was OK for a lecturer
in accountancy to be engaged in working as an accountant, for a designer to be
working on commissions and for a lecturer in painting to be doing some
painting aimed at exhibition. Unfortunately, the use of the word 'research' as
the first word of the title of a document that was not really about research led
to confusion in the minds of those who wanted to have forks that were
battleships. Hazel Clark (1988) of the CNAA stated, 'There is no doubt that
confusion has existed in art and design over the difference between research
and research towards a higher degree'. Twelve years on, this confusion seems
to me to have got worse. Hence this paper.
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Ph.D. program in industrial
design in Taiwan
Kuohsiang Chen
National Cheng Kung University, Taiwan, ROC

National Cheng Kung University (NCKU), the first school in Taiwan offering
Industrial Design program at both bachelor (1973) and master (1991) levels, will
launch the very first Ph.D. program in Industrial Design on the Island this
coming fall (2000). After experiencing 36 years of miscellaneous multi-leveled
design programs, Taiwan will have a chance to redirect the future for her design
education by well setting the tone for the Ph.D. program in design. In this
paper, a brief history of Industrial Design education in Taiwan is drawn to serve
as the background and the national context is then highlighted. Following the
description of the curriculum of the Ph.D. program in Industrial Design a t
NCKU, a personal perspective of three dangers and two opportunities on the
very new Ph.D. program in design a t NCKU is p roposed to inspire further
discussions on the directions for future development of the field.
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A turning point: The very first Ph.D. program in industrial
design in Taiwan
Since its first commencement of Industrial Design program at both bachelor
(1973) and master (1991) levels in Taiwan, National Cheng Kung University
(NCKU), again, will launch the very first Ph.D. program in Industrial Design
on the Island this coming Fall (2000). The author, graduated from the
undergraduate program in 1978 and recruited as its faculty member since 1985,
had the chance to witness most of the evolving process of the program since its
establishment. Meanwhile, having developed and experienced so many
different levels of design programs in 36 years, Taiwan has accumulated enough
energy and tension for a serious review of its many and diverse design programs.
In this paper, a comprehensive picture of the Ph.D. program in Industrial
Design at NCKU will be characterized in the hope that some sort of parallel
comparisons can be made by readers from all over the world. Following a brief
history of Industrial Design education in Taiwan, the national context is
unfolded. And then, the curriculum is described in detail. By the end, a
personal perspective on the Ph.D. program in design will be proposed to
encourage further discussions on the directions for future development of the
field. Hopefully, some inspiring patterns of future trends both at national and
global level may be disclosed.

A Brief History of Industrial Design Education in Taiwan
To start with this section, the author will chronicle briefly the design programs
established in Taiwan since its beginning. Hopefully, a somewhat sensible
thread could emerge by the end of this section.
In 1964, the very first industrial design program (5-year program, from the
lOth-grade up) in Taiwan was established with the foundation of Mingchi
Institute of Technology (elevated to college level, since 1999). In 1965,
Provincial Taipei Institute of Technology (3-year junior college, elevated to
National Taipei University of Technology, NTUT, since 1997) and Tatung
Institute of Technology (TIT, 5-year program, same as Mingchi's, elevated to
Tatung University since 1999) started theirs. Following that year, several more
institutes followed suit in establishing industrial design programs at junior
college level either with 2-year program (after finishing vocational school) or
with 5-year program, but did not last long. National Taiwan College of Art
(1971, 3-year junior college, elevated to university level since 1994) was the only
one among those that didn' t close down.
In 1973, NCKU formed the very first university-level Industrial Design
program in Taiwan. TIT switched its old program to college level at the same
year. Until then, there had been no single program at any level founded for
308

Chapter 38

A turning point: The very first PhD program in Industrial design in Taiwan

about 14 years. Until late eighties, Taiwan experienced its first booming age of
establishing Industrial Design programs. There was a total of 13 new programs
set up during that period. Among them, three were of junior college levels:
Lien Ho Institute of Technology (1987), Fortune Institute of Technology (1989)
and Oriental Institute of Technology (1989). The rest were of university levels:
Tung Hai University (THU, 1989), Hua Fan University (HFU, 1990), Da Yeh
University (DYU, 1990), National Yunlin University of Science and Technology
(NYUST, 1991), Shih-Chien University (SCU, 1991), Chao Yang University
(CYU, 1994), Ming Chuan Diversity (MCU, 1995), Chang Gung University
(CGU, 1995), National Taiwan University of Science and Technology (NTUST,
1997) and Shu-Te University of Science and Technology {STU, 1999).
In 1991, NCKU started the very fi rs t graduate program in Industrial
Design in Taiwan. Since then, a total of 13 new graduate programs have been
setting up. They are: NTUST (1992), National Chiao Tung University (1992),
NYUST (1994), DYU (1994), TIT (1998), SCU (1998), MCU (1999), THU (1999),
National Taiwan Normal University (2000), HFU (2000), NTUT (2000), STU
(2000) and CGU (2001). After 1997, several design colleges have been formed
at universities such as: NTUST, NYUST, SCU, HFU, DYU, CYU and STU. Most
of them consist of departments like: Industrial Design, Communication Design,
Space Design, Plastic Design and/or Fashion Design.
In 2000, NCKU, again, will launch the very first doctoral program in
Industrial Design in Taiwan. Meantime, NTUST and NYUST will also
inaugurate separately some sort of joint design program at doctorate level
within their Design Colleges. For a better grasp of the rather intensive history,
the author would divide it into four logic periods: Primitive stage {1964-1973),
Attempt stage {1973-1987), Booming stage (1987-2000) and Turning point (2000).
In sections to follow, more detailed observations and speculations will be
unfolded and discussed.

Evolving with the Local Climate
The first emergence of Industrial Design program in Taiwan in sixties was
rather forethoughtful than imperative, as most of Taiwan's manufacturers were
busy in making OEM products by then. According to Mingchi's documents
(2000), the reason why president Wang decided to set up the Industrial Design
program was simply because a Japanese expert, Mr. Koike, suggested to him
that "the only way to make economy take off is to set up immediately a school
to nurture Industrial Designers."
With sparse demand from design sectors, most of the early graduates were
dispersed into job positions such as: Sales, Marketing, Engineering and even
Advertising. In this Primitive stage {1964-73), industrial design as a profession
was not well known to the public due to the following reasons: {1) little
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publicity, as the program level was too low, at junior college level, to make a
furor; and (2) no clear identity, as one graduated from industrial design
program could work in many different departments. Few really could tell
Industrial Designers from artists, handicraftsmen or graphic designers.
Experts from Germany and Japan began to come to Taiwan either
consulting to the officials or holding seminars for the pioneers to be during late
sixties. It was about the same time as the first world's oil crisis occurred as
Tajwan set up its first Industrial Design program at university level in 1973.
Several design programs were dosed down, including Mingchi's, around then.
During the Attempt stage (1973-87), many faculties came from various
backgrounds besides Industrial Design, such as: Architecture, Art, Industrial
Education and Mechanical Engineering. Some of them had master's degree in
design from either Germany, United States or Japan, and some might have
barely attended those above mentioned seminars. Those so called orthodox
Industrial Design graduates didn't came back until late seventies. With great
passion and ideals, these faculties led their followers trying actively to promote
the concepts and expertise of Industrial Design to both local industries and
government during late Attempt age.
The efforts were justified during the Booming stage (1987-2000) when 13
new undergr<lduate and 12 graduate programs were organized one after

another. Under the financial support from Industrial Development Bureau/
Ministry of Economic Affairs (IDB/MOEA), China External Trade Development
Council (CETRA), China Industrial Designers Association (CIDA), NCKU and
NTUT together started the first five-year program for upgrading Taiwan's
design capabilities in 1989. Now, the program is entering into its third term.
Many international design firms crowded into Taiwan competing for design
projects since then. Frog Design's winning of a contract of sky-hlgh one million
USD from Acer's noted Aspire PC in 1995 reached the climax.
The rapid expansion of design programs in quantity has seemingly
reached a point that qualitative changes are profoundly expected when the first
doctoral program in Industrial Design will be originated at NCKU in 2000. At
this turning point, it is both necessary and meaningful for us to review with
care some of the most relevant planning issues (Buchanan 1999) for the new
program. Can its contents succeed to make a detour to avoid the same old
disastrous road as mentioned by Simon (1969: 129-132) that the sciences of the
artificial have almost been driven from professional school curricula by natural
sciences? Does its structure make clear the differences among undergraduate,
masters and doctoral education? Are its goals going to satisfy the requirements
from the domestic industries or communities? And what kind of expertise and
background of the faculty as well as students should it recruit in order to meet
the goals previously set?
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The Form of the Ph.D. Program in Industrial Design at NCKU
Before directly jumping into the structure and contents of the Ph.D. program of
Industrial Design at NCKU, the author felt necessary to sketch a little bit about
its current master program as the starting point.
The master program at NCKU is unique on the island both in its spectrum
and divisions. The spectrum covers almost all the interests a design program
would devote to. The four divisions, including integration design, interface
design, design automation and design communication, reflect largely the major
research concerns in the design fields. Both faculty members and students are
grouped accordingly. Each division has its own examination courses for the
recruit test. O ther than the compulsory courses (including design workshop,
8 credit hours; thesis, 6 credit hours; and seminars in four semesters, 0 credit
hour), it requires 22 more credit hours (including 9 from his/her own division
and 3 from each of the remaining three divisions) to complete a degree.
The curriculum of the master program is listed below: (numbers in
parentheses indicate lecture hours-laboratory hours-credit hours)

Compulsory Courses:
Graduate Seminar I, II, III, IV (0-2-0); (0-2-0); (0-2-0); (0-2-0)
Advanced Design Workshop I, II (0-8-4); (0-8-4)
Thesis (0-0-6)

Integration Design Specialties:
Man-Machine System Design (3-0-3)
Form Generation (3-0-3)
Strategic Design Planning (3-0-3)
Design Management- Case Study (3-0-3)
Systems Theory (3-0-3)

Interface Design Specialties:
Biomechanics (3-0-3)
Ergonomics and Motion Analysis (3-0-3)
Ergonomics Simulation (3-0-3)
Ergonomics Design Decision System (3-0-3)
Artificial Intelligence in Ergonomics (3-0-3)
Principles of Rehabilitation and Design (3-0-3)
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Design Automation Specialties:
Computer Animation in Product Design (3-0-3)
Advanced Computer-Integrated-Design and Manufacturing (3-0-3)
Artificial Intelligence and Design (3-0-3)
Computer-Aided-Design (3-0-3)
Quantitative Decision Theory and Application (3-0-3)

Communication Design Specialties:
Design Evaluation (3-0-3)
Usability Engineering (3-0-3)
Special Issues in Color (3-0-3)
Cognitive Product Design (3-0-3)

General Electives:
Design Ethics and Philosophy (3-0-3)
Research Methods (3-0-3)
After intennittent and prolonged discussion and argument for its Ph.D. concentration
in relation to educational and professional requirements, the Deparbnent of Industrial
Design at NCKU finally situated its focus on the more theoretical extreme. It can then
easily extend its curriculum from existing divisions at the master level with minimal
adjustments made to the latter. Materials and resources are planned to borrow the
abounding research wealth from departments on campus.
Accordingly, the current masters program will be adjusted. The structure
of the new program will include a Doctor of Philosophy (Ph.D.), Mas ter of
Science in Industrial Design (MSID), and a Master of Industrial Design (MID).
The MID program is a professional one terminating with a project
demonstrating the application of new theories and processes to developing
problems in the design fields. The MSID program leads to a research thesis in
design theory or process. The Ph.D. culminates with a dissertation, which
extends the body of knowledge about design theory and process.

The goals of the Ph.D. program are as follows:
•

To prepare design researchers, university faculty as w ell as planners for
large scale design projects

•

To foster the development of new knowledge in design theory or process

•

The elements of the curriculum, including coursework, seminars and
dissertation, are described below:
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Coursework: a series of courses selected from either available core cowses offered
by the Department or commensurate cowses offered within the university to meet
the objectives of student's research goals (a total of 24 credit hours).

Core courses:
Computer-Supported Form Generation
Advanced Systems Theory and Design
Computer-Aided Dynamic Simulation in Ergonomics
Ergonomic Decision-Supported Systems
Biomechanics and Robotics
Computer Graphics in Product Design
Smart Product Design and Manufacturing
Advanced Color Theory
Computer-Supported Evaluation and Decision System

Commensurate courses: (within six departments currently).
Mechanical Engineering:
Mechanism Design
Structure Dynamics
Electrical Engineering:
Electrical Materials
Software Engineering
Architecture:
Design Computation
Image Analysis
Facility Management
Inductive Architecture Design
Material Science & Engineering:
Mechanical Properties Of Materials
Analysis Of Materials
Mechanics Of Materials
Medical Engineering:
Rehabilitation Engineering
Kinesiology And Biomechanics
Design And Application Of Medical Apparatus
Vertebra Biomechanics
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Business Administration:
Marketing Management
Human Resources Management
Production and Operation Research
Seminars: discussion courses that consider topics of contemporary interest (four
semesters, with 0 credit hour).
Dissertation: a distinct, substantial and original contribution to design
knowledge (12 credit hours).

Conclusion: A Personal Perspective
As stated in his fifth chapter: "The Science of Design", Simon (1969: 155156) has summarized with at least seven topics or areas for us to refer to while
drawing up our curriculum in design. Combining the questions brought up
earlier with the dangers proposed by Buchanan (1999: 27-28), the author would
like to offer a personal perspective on the very first Ph.D. program in Industrial
Design on Taiwan as the concluding remarks.
Danger in specialization: too many divisions or specialized tracks in
Industrial Design alone, not to mention the whole design fields, will make the
learning narrower than ever before. A general understanding of the nature of
design can only be fostered by offering more general and philosophical courses
in design program, such as: design history, design discourse, design criticism
and design theory, just to mention a few. Apparently, that is the wide opening
we need most to fill up here at NCKU.
Danger in losing identity: too much inclination to the technical or
engineering extremes will take Industrial Design back to its Primitive age when
people couldn't differentiate an Industrial Designer from an artist or craftsman
or adman. In the near future, people will not be able to tell a designer from an
engineer or scientist. A nicely balanced program should pay as much attention
to cultural and humanistic issues as to technical and scientific ones. A design
program residing in a college of engineering at NCKU is inherently able to fight
for its own identity.
Danger in being out of touch with reality: too isolated from the professional
practice or local industries will make Industrial Design far away from reality.
Design without practicing, or design research without empirical study, won't do
mud1 good to the real world. More courses linked to the professionai world and
the local industries are considered urgent to the Department.
Opportunity in gaining societal recognition: the last Ph.D. program to be
set in the whole engineering college at NCKU will promote the status of the
Department of Industrial Design on campus as well as in the academic societies
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both domestically and internationally. Equipped with the research manpower
of Ph.D. students, much more exploration and experiment can be planned and
carried out to broaden and deepen the knowledge of design. In return, it sure
will be able to secure the recognition just shortly given to us.
Opportunity in shaping design educators with national context: most of
our design educators to date earned their degrees from abroad, and mostly
have lost intimate relations with local communities in various aspects. The new
program will cultivate enough young design educators familiar with national
cultural affairs and activities as well as local industrial characteristics and needs
to educate our next generation and generations to come. While catching up
with the international trends is within the reach of fingertip, by surfing on the
web, one should be able to care more about his/her surroundings and not to
lose our own national character.
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In the UK context, there is an ongoing debate about the nature and quality of
the PhD in design. Design has a long tradition of vocational education arising
from well respected art schools which for the most part have been absorbed into
new universities. The award of first degrees across mainstream design dates

back only three decades, the award of PhDs for the most part less than one
decade. There is still a shortage of doctoral supervisors who hold the PhD
themselves and therefore would understand its history and form, and not so
many who yet have experience of supervision to successful completion.
The debate has been characterised by massive confusions where the same
widely used term may be interpreted by different parties as meaning quite
different things. This paper will attempt to clarify some of these confusions.
There are well established quality assurance mechanisms for the award of
degrees, but these seem less effective at the doctoral level. There is no longer
national accreditation of doctoral awards, and this is in marked contrast to
some other countries. It has become clear that some new universities have
rushed into doctoral level work without an understanding of the PhD and
without an adequate infrastructure to support doctoral candidates.
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Introduction
This paper will deal with 'design' in the context of the UK educational system.
Design as referred to here is part of a sector 'art & design' distinct from design
in architecture, engineering and several other disciplines. The range of work
within design is very broad, ranging across 2D, 3D and 4D design, fine art, and
cultural, theoretical and historical studies (RAE 1999)
Any discussion about research within design & art is prone to significant
misunderstandings between individuals in the terms used. There are several
reasons for this unsatisfactory state of affairs. Among these are that the domain
of design is relatively new and the nomenclature typical of subject areas with
a long tradition of research has not yet been established; and design itself lies
at the intersection of several other disciplines. These are not simple
misunderstandings of detail, they are misunderstandings at a more profound
level. These mistakes in thinking are big mistakes and they are of a special
kind. They are category mistakes (Ryle 1949: 17). For example, the kind of
research conducted for the PhD is represented in one logical type or category
(or range of types or categories) when it really belongs to another. The old joke
that "she came home in a flood of tears and a sedan chair" illustrates the
absurdity of conjoining terms of different types. But this is exactly what
happens in art and design. The term 'research' means quite different things to
different people. For some it indicates research, for others it indicates practice.
For some it refers to objective findings that are d isseminated through refereed
journals, for others it refers to subjective opinions and exhibited artefacts. I
make no d istinction in values between these definitions, simply that they are
manifestly different activities.
This paper attempts to bring clarity to some of these terms firstly by
explaining a little of the background to the position of the UK universities, and
secondly by articulating some concerns that have arisen about doctoral
standards in design.

The development of the new universities
The UK enjoys a wide range of higher education institutions arising from their
diverse backgrounds and traditions (HEFCE 1995). For simplicity they may be
divided into two broad groups:
•

the pre 1992 universities

•

the post-1992 universities and the colleges
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The pre 1992 (old) universities are a very diverse group, including the ancient
universities, 'civic' universities founded in the late 19th and early 20th
centuries, and a group which includes some colleges of advanced technology
which became universities in the 1960s. These universities award their own
degrees, and in many cases have a long tradition of doctoral level work.
The post 1992 (new) universities are mainly former polytechnics. These
polytechnics arose often from agglomerations of former colleges, technical
institutes and art schools. Polytechnics were generally administered by local
education authorities. Two significant changes then occurred quite quickly. In
1988 they became independent corporations. In 1992 these institutions· were
incorporated as universities, and empowered to award their own degrees.
Many significant art and design schools were absorbed wi thin the new
universities. A few traditional art schools remain as independent higher
education institutions, usually with their degrees validated by an arrangement
with another university. The funding of UK universities is by the Higher
Education Funding Councils for England, Wales and Scotland.
The large majority of provision in the art & design sector is located within
the new universities and a few specialist higher education institutions.

The development of design degrees
Until the 1960s it was not possible to obtain a first degree in design. There was
a tradition of institution-specific awards and a nationally accredited award
known as the National Diploma in Design (NOD). The NOD was a vocational
qualification formed in the traditions of mastery of craft skills, often with
medals for the various stages of accomplishment.
Following a major review of art & design provision, a new, more
academically based award was established, termed the Diploma in Art &
Design (DipAD). This clearly arose from the traditions of the NOD but had a
more comprehensive 'liberal studies' component which sought to establish the
historical and theoretical background to contextualise practice. The DipAD did
not last long. After further realignment of content and assessment processes to
meet the needs of an undergraduate degree, a BA (Hons) was introduced. With
the establishment of the Polytechnics, the Council for National Academic
Awards (CNAA) was established to set and monitor degree awards in the 'new'
sector. The transition from vocational diploma to undergraduate degree was
not without debate about the intellectual and academic imperatives of degree
level education which design had to accept. Later, masters degrees were added
and, in spite of occasional resistance from the older sector, doctorates too.
Design degrees have therefore been around for about three decades.
Doctorates in design have a shorter history, with a considerable upswing in
studies over the past few years.
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Quality assurance at the university level
All universities have some form of internal quality assurance process for the
validation and monitoring of awards. The various checks and balances include
inviting external subject experts to comment on awards at initial validation or
at revalidation events typically held every few years. Conditions may be
attached to any approval, and the university will have a centralised mechanism
for monitoring compliance with these validation requirements as well as
ongoing monitoring of external examiners' and students' comments on the
running of the programme.
The system of quality assurance for research degrees seems quite different.
Generally this arises from the benchmark processes laid down by the CNAA.
On incorporation, the new universities seem to have continued with the CNAA
regulations. There is usually a university level research committee, often
supplemented by a research degrees committee, which in theory approves all
doctoral level work.
The approval of doctoral programmes varies internationally. For example,
in the USA there are very clear approval mechanisms for doctoral programmes
in specific subjects, and for regional accreditation (Kroelinger & Giard 2000). So
for example a design school would over several years propose and develop a
structured programme of doctoral studies. This will include ensuring a suitable
infrastructure for the support of research students, appropriately qualified
supervisors, and a comprehensive research methods training. There is a
motivation to ensure the very highest standards unless a doctoral programme
in one area should reflect badly upon the university as a whole.
There seems to be no such equivalent in the UK system locally, and certainly
none nationally. This leads to anomalies too numerous to mention here. One
example may suffice. There seems to be an understanding that a tutor teaching on
a BA course should hold a BA qualification. Certainly it would be very odd for a BA
course leader not to be so qualified. For the MA there is a similar expectation that,
as a minimum, the course leader shall hold the MA, and it is preferable that all tutors
on MA courses hold an equivalent formal qualification. In validation events the
qualifications and their suitability to the programme offered are considered by the
validation panel. However, there seems no requirement for a doctoral supervisor, in
the new universities, to hold the PhD. In well established doctoral programmes both
in the UK and elsewhere this would be unthinkable, but practice varies widely.

Quality assurance at the national level
The UK has a national inspection regime which assesses the quality of teaching
and learning in universities. This is operated by the Quality Assurance Agency
for Higher Education (QAA). All universities are inspected for quality of the
provision they offer. The process is one of peer review, every few years, by a
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team of subject experts appointed by the QAA. The sector art & design is
undergoing these inspections at the moment. The QAA does not inspect
research directly as that is assessed by other means.
It is hard to tell who does inspect doctoral education. The individual
assessors that are appointed by QAA a re not chosen for their research record.
They are chosen for their experience in the management of teaching and
learning. It is not necessary for them to be research active, nor to hold the PhD,
nor to be active practitioners either. They are usually very experienced
education managers- to the best of my knowledge, none of the team that
inspected my school themselves held the PhD. Their remit is to sample the
broad extent of teaching and learning. In the larger departments it is not
p ossible to directly inspect all the provision, so assessment is based upon a
representative sample of courses. The emphasis is on the bulk of students ie.
the undergraduate progranune. As the numbers of doctoral students are small
it is not surprising that the doctoral programme may not be on the assessors' list.

Research
The funding councils (HEFC) are informed of research quality by a national
research assessment exercise (RAE) which grades the performance of subject
specialisms every few years. Research in all w'l.ivcrsitics and higher education
institutions was assessed by the RAE in 1992 and 1996. The next RAE census
is in March 2001. The subject area of design is included in unit of assessment
64 'Art & Design'. Grading of research is based principally on citations of
publications or o ther outputs, and is on a seven point scale. Judgments of
research quality are by peer review by a subject specialist panel appointed by
the Funding Councils. Nominations to the panel are made by professional
bodies representing the subject area, for example the Design Research Society.
Until the RAE, research in art & design had generally been poorly funded
but now, for those d epartments that are successful, there is core annual funding
for research and this is being taken seriously by the new universities. There is
fierce competition to improve departmental grades for the next RAE. Though
the new universities are not, broadly speaking, strong centres of research, a
clear exception is art & design, which often did as well as or better than other
units within the same w'l.iversity.

RAE
The RAE is conducted firstly from the position of a general statement about what
constitutes research (RAE 1999). It states that 'research' for the purpose of the RAE:
"is to be understood as original investigation undertaken in order
to gain knowledge and understanding"
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Research in this context includes:
"the invention and generation of ideas, images, performances and
artefacts including design, where these lead to new or substantially
improved insights"
There is a long tradition in art & design of individual practitioners, perhaps
especially in fine art and the crafts, of making and of exhibition. Professional
practice, often by individuals, is an important way in which design educators
keep themselves abreast of the latest thinking and techniques. This directly
informs teaching and benefits students.
The RAE assessment panel, in consultation with the sector, has defined the
criteria specific to the subject area of art & design. Across subjects, the criteria
for assessment vary widely. Outputs in one subject may be defined very
narrowly as refereed journal outputs, whilst in another subject there is a wider
interpretation of research outputs. What would be considered research in one
area would be dismissed in another. It will be seen readily that this is a liberal
view of the term 'research' for the specific purpose of capturing all investigative
activity within departments. The RAE panel for art & design has taken the
view that professional practice should form part of the assessment of overall
investigative activity within the department:
"It is the Panel's view that professional practice in art and design
qualifies as research when it can be shown to be firml y located
within a research context, to be subject to interrogation and critical
review and to impact on or influence the work of peers, policy and
practice" (RAE 1999)

This has been further explained:
"Only that practice which can be shown to be firmly located within
an investigative context, subject to interrogation and critical
reviews, and to impact on or influence the work of peers, policy
and the nature or paradigms of the discipline, can thus be said to
contribute to new knowledge and thereby meet the definitive
criterion of research." (Starszakowna 2000:4)
It is therefore clear that, depending upon the subject area and its traditions,
there are several interpretations of the the term 'research'. Some definitions are
suitable for assessment exercises, whereas other definitions are suitable for very
specific research studies such as those undertaken for the PhD. Some practice
may be routine practice, some will be investigative ie. have a research intention,
and some of it will be the kind of research that is suitable for a PhD
investigation. These various uses of the term research should not be confused.
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The rise of doctoral study
One effect of the RAE process has been to surface the notion of research in art
& design departments, and this has led to a considerable upsurge in interest in
research. In this newly competitive environment departments seek to position
themselves, and it has led or is leading directly or indirectly to the
establishment of doctoral programmes specific to art & design.
In the lead up to this conference there has been one of the best debates I
have yet seen (conducted entirely by email) on the PhD in design (DRS 2000).
Some very clear statements have been made about the purposes and traditions
of the PhD, its requirements for a very specific form of research training, its
outputs, its examination, the publication of its results, and the contribution it
makes to building knowledge in our domain. I will not deal with those points
here as the whole discourse is available for public scrutiny (DRS 2000). The
view that Ken Friedman has taken (and which I support fully) is consistent
with, for example, the type of doctoral training evidenced in the USA
(Kroelinger & Giard 2000) and it exposes a number of p roblems with some UK
PhDs in design. Among the issues are the following:
•

one of the most debated and contentious points concerns the 'practice-based'
PhD. The PhD has always been practice based. It is based upon the practice
of research. Candidates undergoing a PhD training learn the craft of research,
through the practice of it. Sometimes practice will include the design and
construction of an artefact as a significant part of the research. For example,
one of my PhD candidates designed and built a multimedia artefact in order
to conduct some tests with users. The research was conducted partly through
the use of this artefact, but he did not get his PhD for the design or the building
of the artefact. He got his PhD for the research that was conducted with users
using the artefact and the generalisable knowledge that was abstracted from
the results. The artefact played no part in his examination except that, insofar
as it was relevant to explaining the process of research, the details are
contained in his thesis, incidentally a substantial written document.
Perhaps the major confusion at the heart of the so-called practice-based
PhD is the proposition that design practice is of itself a research method.
That is quite different. It has yet to be demonstrated satisfactorily that
design practice can be a research method.

•

there are wide variations in requirements for the PhD in both design and
in art across UK universities. On the one hand, at an old university there
may be a well defined requirement for the research to be documented and
argued through a written thesis of 60,000 words even though there may
also be an artefact. Here, the research is assessed traditionally through the
thesis and the thesis is defended orally.
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On the other hand, some will point to their universities as having already
modified their regulations so as to allow for the exhibition of artefacts
together with a 'thin text' such as a catalogue. This does not meet the
requirements of a PhD thesis which aims to declare in great detail the
process of investigation, including defining research questions, the
establishing of prior art in the field, the choice and justification of methods
used, the collection of data and their analysis, and the forming of
generalised conclusions which add reliable and repeatable knowledge to
the domain. The use of the artefact in exhibition as a submission for the
degree has arisen from an earlier regulation of the CNAA which Langrish
(2000) has pointed out is badly misunderstood and should be removed.
There is also the not inconsiderable requirement to publish the process and
its findings for future researchers to follow and to build upon.
It has been reported that:

" .... At Wimbledon School of Art, under the regulations of Surrey
University, you can already do a PhD with no specification of
numbers of words, in Art and Design." (Surrey Institute 1998: 23)
Presumably in this case there may be no enduring record of the research and
nothing that any of us can interrogate in the future and comment upon? There
is also little that a literature search will throw up for the benefit of future
researchers. There is therefore little likelihood of me being able to either
criticise any doctorates or utilise any results of research from Wimbledon or
indeed any other institution with such regulations. It is only through the
dissemination of reliable findings through publication that is stable and
searchable that we will achieve the building of knowledge in our domain.
•

because design practice does not fit the PhD very well, then the PhD must be
modified to fit design practice. This is clearly wrong. In the moves from sub
degree vocational education to degree education at BA and then MA level, the
teaching of design practice has had to change to meet the requirements of the
academy and justify the award of a degree. There is no reason why the move
toward the PhD should be any different. The PhD form and its requirements
were always there. If design researchers want the credibility bestowed by the
PhD as professional researchers rather than as design practitioners, then design
has to meet these special academic requirements.

•

that the PhD is a training in research methods seems to be overlooked in some
programmes. It is difficult to know the full details largely because of the problems
of publication and accessibility outlined above. However, I have first hand
accounts of recent PhDs who have completed successfully and who never had
a days research methods training during three or more years of doctoral study.
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•

the literature search is a fundamental aspect of the PhD form. It is the
means by which the candidate establishes prior art in the field or fields of
inquiry relevant to the study. The replacement of a comprehensive
literature search by a 'contextual review' is a retrograde step. This seems
another fashionable innovation introduced by design probably to overcome
methodological problems in conducting ill defined research in or through
practice. Again, there is evidence from a recent publis hed PhD of the
weakness of contextual review and the fundamental lack of an adequate
literature search which will establish prior art.

•

it is sometimes said that research is rigorous, therefore practice is not
rigorous. This is not so. The reasons for research are to provide reliable
evidence, disseminated widely, that is reusable in some form by others
(Cross 1991). Research has goals quite different to practice. It asks
questions, selects appropriate methods, tests the ques tions, analyses the
results, and disseminates the conclusions unambiguously. In so doing, the
best research lays bare the bones of the processes of investigation, and
discusses the strengths and weaknesses of the results. It lays down reliable
knowledge that future researchers may follow, and methods that may be
repeated if necessary. These are research goals.
Practice does not have these goals. The reasons for practice are quite
different. They may involve a personal journey, a burning desire to be the
best designer, the development of a new technology, some func tional
improvement, or simply earning a living. These are not necessarily lesser
goals, but they are different in kind. Research and practice coexist as
different categories of creative endeavour, and should not be confused as
being identical categories.

•

the term 'research' as defined for the PhD is often thought to be the same
as the term 'research' as defined for the RAE. This is not so. There is no
logical link between these two definitions though we might feel as though
there should be. The derivation of appropriate research for the PhD has
stemmed from the long tradition of philosophical inquiry across various
disciplines. The form of the PhD s tands there for all to use. The definition
of research for the RAE arises from different motivations and includes
elements of practice and procedures that would be unsuitable for PhD
study. Again, these categories should not be confused.
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Summary
We have seen how various confusions about the emerging PhD may have
arisen. It is perhaps to be expected that with so little tradition of degree level
study in design behind us,let alone doctoral study, we are still groping towards
appropriate paradigms for research in design and its PhD.
We are now approaching a point of transition in the PhD in design. It is
now becoming clear that in some universities doctoral education has got off to
a poor start characterised by a lack of joined up thinking about the implications
of such study. In this conference we can hear respected resea rchers who are
p ointing to the problems now becoming manifest. Among these are a lack of
clarity in research degree regulations (Archer 2000); a warning that the
confusions are getting worse not better (Langrish 2000); and the pressures for
change that may ye t swamp longstanding and respected PhDs in design
(Walker 2000). It is time to resolve these issues before things get worse and the
UK PhD in design loses its credibility further.
It behoves us to approach our highest degree, the PhD, a doctorate in
research, with careful consideration of the special nature of such s tudy.
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Initiating an interdisciplinary

doctoral program: Perspectives
from a new program
Michael D. Kroelinger
Arizona State University, USA

Jacques R. Giard
Arizona State University, USA
. . ...

...

The initiation of a new Ph.D. program in the 21st century university requires
foresight, strategic planning and, often, a commitment to an interdisciplinary
format which capitalizes on shared resources across related disciplines. These
concepts, among others, impact the form and structure for a doctorate in
design. Key Arizona State University (ASU) program development and
implementation experiences define the "generic" issues of importance in the
development and continued success of any interdisciplinary Ph.D. program in
design. The ASU Ph.D. program was initiated in 1996; no Ph.D. program had
previous ly existed in the College. This paper may be of value to multidisciplined colleges or schools that are exploring a research-based
interdisciplinary doctoral program in design.
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Initiating an interdisciplinary doctoral program:
Perspectives from a new program

Arizona State University
The Arizona State University is home to 49,700 students enrolled on three
campuses: ASU-Main,ASU-East, and ASU-West. Other instructional and research
sites are located throughout Maricopa County, Arizona. The public research
university is state-supported and is one of three in the Arizona system. The mission
of the university is to provide outstanding programs in instruction, research and
creative activity, to promote and support economic development, and to provide
service appropriate for the nation, state of Arizona, and the state's major
metropolitan area, Phoenix. The university has Research I status, which recognizes
premier research institutions in the United States. (www.asu.edu/asuweb)
The university is part of a system governed by the Arizona Board of
Regents, a body with perpetual succession under the constitution and laws of
Arizona. The eight-member board selects and appoints university presidents
and approves new programs of study, among other responsibilities. Final
approval of Ph.D. programs rests with this body. (www.abor.asu.edu/)

College of Architecture and Environmental Design(CAED)
The College has become a premier design and planning educational center for
1,581 baccalaureate, masters and Ph.D. students. Each School within the College
administers a unique set of disciplines: School of Architecture (architecture,
building design); School of Design (graphic design, industrial design, interior
design); and School of Planning and Landscape Architecture (housing & urban
development, landscape architecture, planning). Environmental Resource
Management, housed at ASU-East, also participates in the program.
The College is committed to demonstrating leadership in developing the highest level
of scholarship and understanding of the disciplines it represents, and in oitically assessing
the relationships among these and the related disciplines. The College of Architecture and
Environmental Design is led by Dean John Meunier, a proponent of interdisciplinary work
and an advocate of cultural responsibility to communities. (www.abor.asu.edu/)

The Ph.D. Program
The interdisciplinary Ph.D. in Environmental Design and Planning is a postmasters research-based doctorate. Two core interdisciplinary research m ethods
courses are required during the first year of study.
The Program offers concentrations in the following three areas based on the
research and teaching expertise of the faculty:
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Design (micro-scale issues in the designed environment) includes the study of
architecture, building science, graphic design, industrial design, interior design,
and landscape architecture. Research fields include affordable housing,
appropriate technology, climate responsive building, computer aided design,
energy modeling, human factors in design, facilities planning and management,
fire protection, industrialized housing, landscape architecture, lighting, materials
and resources, passive solar energy and conservation, and site planning.
Planning (macro-scale issues in the planned environment) includes the study
of environmental resource management, landscape architecture, planning, and
urban design. Research fields include contemporary urban design, economic
development, environmental assessment, environmental planning, ethics in
planning, housing and urban development, international development
planning, landscape ecology, legal aspects of planning, planning for ethnically
diverse populations, the protection of environmentally sensitive areas, public
participation, social dimensions of planning, urban design policy, urban
planning, and urban and regional development.
History, Theory, and Criticism (cultural and theoretical issues in the history of
the environment) includes the shtdy of archltechtre, environmental planning,
graphic design, industrial design, interior design, landscape architecture, and
urbanism. Research fields include study of contemporary criticism and
analysis, design theories and methods, history of architecture, history of
building science, history of city planning, history of design, landscape theory
and criticism, and planning theory.
Website for the program: www.asu.edu/caed/phd_program/index.html

Key Questions about Implementing the Interdisciplinary
Doctorate
This paper identifies seven key questions of importance for planning and
implementing a doctoral program. The response for each question is based on
the ASU experiences from implementation of its program, beginning in 1996
and from the planning for the program, launched in 1988.

What was required to initiate the doctoral program at a
public U.S. institution?
Several key elements were required to initiate development of the doctoral
program. An essential first step was within-college approval to pursue planning
authority, granted by each academic unit of the CAED. Evident at this stage was
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the lack of substantial numbers of Ph.D. faculty in each unit to support separate,
discipline-specific doctoral programs. This weakness became a strength: by
combining the doctoral faculty across three academic units, a strong rationale
for the within-college interdisciplinary doctorate evolved. The second step was
to obtain permission to plan the program, granted by the provost of the
university. The third was approval of planning authority granted by the
Arizona Board of Regents. This latter approval was permission to plan, not to
implement, the program.
Key elements of the next work included agreement among the College
faculty to pursue an "all-college interdisciplinary Ph.D." and appointment of
a key group of faculty, lead by a former dean, to draft the Ph.D. proposal. An
inventory of available and required resources was prepared. Another key
element was definition of financial resources required to implement a program:
half-time director, support staff person, graduate research associate funding,
and funds for operations. Facility requirements and research strengths of
existing faculty were also identified.

What was the time frame and steps toward development of
the ASU program?
In the early fall of 1995, the College of Architecture and Environmental Design
(CAED) requested formal Ph.D. program implementation approval from the
Arizona Board of Regents. The process to reach this point of approval actually
began in 1988 with the development of the CAED strategic plan, which
included clearly-articulated goals for the development of the Ph.D. Alignment
of program goals with the university's goals was a critical early step needed to
gain administrative approval at the provost level.
In total, nearly five years of work was required to complete program
planning authority and to develop the program proposal for review and
approval by the Board of Regents. After Board of Regent's approval, aggressive
action was taken to assure implementation of the program effective January 1996.
A set of by-laws for operation of the program was prepared, a director's
search was conducted, and a Ph.D. Executive Committee was appointed with
representatives from each academic program of the College. The founding
director was appointed for a four-year term. A rotating term was defined in the
by-laws to allow sharing of leadership among the three schools of the College.
An administrative assistant was hired, recruitment materials and program web
pages were developed, and the program was announced in January 1996.
The first cohort of six students was admitted after an aggressive recruiting
period starting January of 1996. Less than six months had passed since official
program approval by the regents. The first class entered in the fall of 1996.
What were the resources required to initiate the program and what are the
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types of resources required to sustain the program and recruit students?
Essential resource components include: personnel budget for a 50% time
director, 100% time administrative assistant, and graduate research associate
positions funded at quarter-time during the academic year. Associates are
funded annually for up to three years. The initial funding allocation provided
six quarter-time associates; recent funding increases raised the total number of
quarter-time associates to fourteen. A modest operations budget of less than
$1000.00 a month also exists. Funding for travel for student recruitment or for
potential student visits to campus is not available. A portion of one research
associate position is used to fund student travel to deliver papers at conferences
and other academic events. Supplemental travel funding is also available from the
Herberger Center, the College's research ann, and from the ASU Graduate College.
Space provided for the program includes an administrative office for the
director and administrative assistant and a "homebase" for doctoral students
to share. Student computing resources are provided within the homebase and
at other computing locations within the CAED.

What are the ASU experiences with students pursuing
interdisciplinary topics?
Through consensus, a key approach in the two research methods classes
required of each new cohort is the development of an interdisciplinary
foundation for the conceptual framework for their work. Students are
encouraged to seek out research problems that exist in the gray areas between
and among disciplines. For many students this is a natural process; for others
it is a difficult transition in philosophy and thinking.
A key advantage for the ASU program is its presence in a large, urban area
combined with a collegial structure supportive of multidisciplinary and
interdisciplinary thought. Students are required to compose their dissertation
committees from faculty across disciplines within and outside of the College.
As examples, the following titles for completed and in-process dissertations
reinforce the concept:

•

Cromarty, Ross. The developmental history of the Suffolk County farmland
preservation program. May 1999.

• Rushman, Michael. Planning and property: two regimes for ordering the
natural world. May 2000.

•

Dalvesco, Rebecca. Psychological and semiotic theories as they may apply to
modernist architecture and industrial design. Dissertation in progress, spring 2<XXl.

•

Tuzmen, Ayca. A distributed process management environment for
collaborative building design. Dissertation in progress, spring 2000.
333

Michael D. Kroelinger & Jacques R. Giard

•

Yang, Yi1W1. Developing and testing strategies and methods for sustainable
industrial design. Proposal W1der development, spring 2000.

What is the organizational structure for the post-masters
interdisciplinary Ph.D. and why was the structure selected?
The Environmental Planning and Design program is structured as a postmasters Ph.D. Students complete a minimum of 54 semester credits- 30 credits
of coursework and 24 credits of research and dissertation. Students normally
take nine credits per semester and generally complete their coursework in three
to four academic semesters plus one sununer session. A written comprehensive
exam, an oral defense of the exam, and committee acceptance of a dissertation
proposal are required for admission to candidacy. Students may complete six
credits of research leading to the dissertation proposal prior to candidacy. The
remaining eighteen credits of research and dissertation must be completed after
admission to candidacy. It is expected that students will take one to three years
to complete their dissertations. The dissertation must be completed within five
calendar years of admission to candidacy. A public presentation and successful
defense of the dissertation is required for awarding the Ph.D. degree with a
major in environmental design and planning.
All coursework, proposals and examinations are approved and monitored
by a dissertation committee composed of a minimum of three members
including the chair. All members must be Graduate College-approved core
faculty. The program has its own core faculty criteria. New eligible faculty are
reviewed annually; existing core faculty are re-reviewed on a three-year cycle.

What actions are required to successfully administer a
newly-implemented Ph.D. programme?
Successful administration of a new program requires a series of well thought
out strategies in key areas. This list defines, but does not describe due to space
limitations, some of the key areas:
•

Effective recruitment strategies and materials. Materials available in hard
copy and on the web.

•

By-laws and operating principles that support students and faculty and at
the same time adhere to university rules and regulations.

•

Well-defined planning calendar for all events, deadlines, and milestones for
each academic year.

•

A research arm of the College; for CAED it is the Herberger Center
(www.asu.edu/ cae/herbergerI index.html)
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•

Excellent rapport with other administrators within the College and across
the University.

•

Working linkages with the Graduate College leadership and staff.

•

Administrative staff member(s) that care about students and support their
daily programmatic needs.

•

An interdisciplinary philosophy reinforced through key core research
methods courses.

•

A place and forum for doctoral cohorts to share their ideas with each other
and with faculty and other students.

•

Criteria for selection of core faculty.

•

A critical mass core group of faculty committed to doctoral education and
research.

•

Credentials of faculty to support recruitment and nurturing of students.

•

Agreement by faculty to mentor individual students; a prerequisite for any
student's admission to the program.

•

Community relationships supportive of interdisciplinary research projects.

•

Clear guidelines for students regarding evolution of their programs of
study and candidacy.

•

Ways to integrate new students into the fabric of the college.

•

A diversity of students across the concentrations of the program.

How is international recruiting conducted?
Recruitment occurs through several distinct strategies: continuously updated
web pages including an on-line application process, one-on-one faculty
recruitment, and program fact sheet and newsletter mailings to academic
programs representing all disciplines of the College. Faculty members
distribute program materials at conferences and other events.
Much international recruitment is directed toward faculty relationships
with colleges throughout the world. Specific country examples include, China,
Turkey, and Mexico. New relationships are continuously explored. In 2001-2002,
much emphasis will be placed on one-on-one recruitment since applicant pools
are approaching 50 with admissions limited to six to eight students in each
cohort. Doctoral students and alumni are also valuable volunteers in the
recruitment of their peers from their home institutions and agencies.
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Conclusions
Evolution of the interdisciplinary doctorate in a new millennium hinges on
clear programmatic goals, successful strategies and planning, support among
faculty and administration, and availability of adequate resources. These points
are of significance in multi-disciplined colleges that wish to define the role of
the doctorate in their research, teaching, outreach and service agendas. The
roles of doctoral education in the 21st century might include:
•

Promotion of the intellectual development of design disciplines.

•

Creation of a new set of scholars and researchers that can contribute to the
development of the disciplines and to the connections between related
disciplines through interdisciplinary thought.

•

Preparation of educators, professionals, and consultants that are able to
significantly impact the new economy.

The success of programs that address the roles of doctoral education depends
on a clear initial vision, an implementation plan, and strategies to measure
outcomes including the tangible benefits a doctoral program brings to multidiscipline colleges as they re-assess their roles in the 21st century.
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Leading the field or behind the
times? Doctoral research in
typography and graphic

communication
Sue Walker
The University of Reading, UK

This paper outlines the part played in PhD research over the past twenty-five
years by the Department of Typography & Graphic Communication at The
University of Reading. It highlights the importance of the research environment
offered by an older, traditional UK wliversity, and describes briefly the kinds
of student we attract, and the approach to PhD study that is offered at Reading.
For many years we have accepted that Design (though a specialist area) is a
valid subject for PhD research, and have encouraged qualities that are relevant
to PhDs in all disciplines, not just Design. With more Universities now offering
PhDs in Design, can the 'Reading approach' survive?
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Leading the field or behind the times? Doctoral research in
typography and graphic communication
PhD study has been part of the programme in the Department of Typography
& Graphic Communication at The University of Reading since the 1970s. [1]
Since then we have welcomed students from all over the world to undertake
higher degree research in a wide range of subjects covering historical and
theoretical aspects of typography and graphic communication.
Until recently, we offered one of the few PhDs in design in the UK. It has
been and remains extremely successful in terms both of its standards and its
reputation around the world. We have much to be proud of here, and may have
something to teach others - particularly those who are new to the game - from
our experience. But the game is changing. For the following reasons, we have
more to learn:
•

continuing changes in the organisation of higher education in the UK

•

much higher numbers of students wanting to do PhDs in design

•

much more emphasis on formal procedures.

We are proud of our heritage and contribution, but postgraduate design
education in the UK is reinventing itself. We want to be involved and we have
something to offer.
Our Department is small, and the only one of its kind. The University does
not have a School of Art and Design, or an Arts Faculty. The Typography
Department sits within a Faculty of Letters and Social Sciences which means
that we rub shoulders with classicists, linguists, historians, economists and
sociologists rather than sculptors, ceramicists, fashion designers and print
makers. Our PhDs contribute to research within a traditional UK university,
and as such have expectations and standards driven by this.
Because of this I feel more qualified to discuss PhDs rather than,
specifically, PhDs in design. However, it is through the process of engaging in
PhD work (in typography and graphic communication) that we have
contributed to the development of the subject (albeit a very particular kind of
design). In taking on students for PhDs we have not tried to define particular
methodologies, or approaches, or even specific areas of study, but have
encouraged students to read widely, to develop critical judgement, analytical
and synthetic skills and to find ways of engaging in the writing process.
Through this process our students have defined valid areas of investigation and
new areas waiting for exploration. We have something of a reputation for high
quality PhDs evidenced by those who have published (books and papers) and
could therefore be said to have contributed significantly to the knowledge base
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within our field [2] - a specific s mall subject area with a wide range of
approaches and methodologies.
Our PhD work falls into two broad categories: those with an historical
focus; and those that are concerned with aspects of typographic theory. The
majority of our historical PhDs have been concerned with the nineteenth or
twentieth centuries. Some have concentrated on the work of a particular period
or person, other have taken a particular printing process or genre and studied
its development over a certain period. Most of our students work with original
material related to their subject, based in libraries in the UK and abroad. In a
number of cases they are engaged in cataloguing and describing material for
the first time. Other PhDs have broken new ground in areas of typographic
theory. These ones are often interdisciplinary and draw on material from
linguistics, psychology, ergonomics and education in order to develop an
approach that informs thinking about text and pictures. This kind of PhD may
involve some kind of empirical or observational work, and some may inform
particular areas of design practice.

The research environment
One of Reading's strengths is its excellent environment for research study in
typography. There is no doubt that we benefit from being part of a wider
academic community - supported by our tradition, staff, research culture and
resources. Perhaps because of our strong heritage, we have been late in
developing formal research training and support structures for our students,
but we are moving quickly on this front.

Tradition
Reading has a well-established tradition for PhD work, and it is known for the
pioneering work of Michael Twyman who raised the status of typography and
graphic communication within the University sector. [3] Twyman's approach to
the subject, incorporating history, theory and practice remains a strong part of
our ethos today. Twyman, and other staff members in the early days of the
Department (Ernest Hoch, Richard Southall, Robin Kinross) helped to create the
right kind of atmosphere for higher degree work. The kinds of qualities we
were urged to value were clear thinking, attention to detail, creativity, reflection,
looking carefully, taking risks, exploring issues across many disciplines, good
writing, and visual judgement. Many of these are very difficult to quantify and
assess (remember, this was long before the days of Research Assessment
Exercises, quality assurance and so on), but this kind of background remains a
key part of the research experience we offer our students today.
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Staff
The Department has currently six full-time members of academic staff, along
with a number who are part-time in varying degrees. Staff come from a range
of backgrom1ds: psychology, information science, typography, fine art, history
of publishing and the book, and type design. All contribute to history, theory
and/ or practice within the broad areas of publishing and book design,
letterforrns and type design, user-centred corrununi.cation/information design
and graphic corrununi.cation. This spread is important and significant in what
we can offer our students; many approaches to the subject are interdisciplinary,
and through the combined expertise of staff we can provide appropriate
supervision across a very wide range of topics.
All members of staff, whether full- or part-time are research active, and
publish a wide range of books, and articles in key journals within their
particular fields, or are recognised practitioners. This provides our students
with opportunity to experience different models of carrying out research: the
'lone scholar' approach, one with which we are very familiar within our faculty
at Reading; and the Research Assistant/Research Fellow model which, W1til the
funding opportunities provided by the Arts and Humanities Research Board,
was not very corrunon in arts and humanities at Reading; and practice-based
studies (though we have not yet started to offer practice-based PhDs).

Departmental research culture
A lively research culture is important at Department level: we have regular
research briefings where staff discuss their work. These are open seminars and
all our students (research or otherwise) are invited to attend, and our occasional
'Research News' makes sure that students know what is going on. Our journal
Typography papers has attracted articles from scholars world-wide as well as
providing an outlet for work being done in the Department by staff and
research students. Staff also edit other key journals in our field, notably, the
Journal of the Printing Historical Society and until recently Information design
journal which is now published by Benjamins. The University has recognised
two research foci within the Department through the setting up of two research
centres: for Ephemera Studies, and for Writing, Publishing and Printing History.

Resources
We have excellent Library facilities. The book stock comprises almost one
million volumes with aroW1d 4000 book and periodical titles directly related to
Typography. For PhD students, however, it is the accessibility to material in
other, related, disciplines such as linguistics, psychology, human computer
interaction and art history that enhances the quality and value of this resource.
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The University has a number of outstanding collections relating to typography
and graphic communication, [4] and these often form a whole or part focus of
PhD study. Our location - halfway between London and Oxford - means we are
ideally placed between some of the best libraries in the world.

Research Training
Training for research students is being taken very seriously at Reading
following the publication of the QAA code of practice: postgraduate research
programmes (1999) and the recommendations contained in the UK Council for
Graduate Education's recent paper, Research Training for Humanities Postgraduate
Students (2000). Through the work of a University committee on postgraduate
studentships and training we have identified three levels of training that are
currently being developed: University, Faculty and Department. Students will
be offered different kinds of support, and the opportunity to liaise with research
students working across a broad range of fields.
University training will be offered to all research students regardless of
discipline and will cover issues of careers/personal development, teaching and
lecturing skills, foreign language skills, training in academic writing for those
whose first language is not English and remedial language skills.
Faculty training will be offered to all Arts and Humanities students and is
likely to include introduction to the University's resources, writing and
planning of theses, scheduling and time management, written and oral
presentations, IT skills, bibliographic skills, intellectual property (including
plagiarism) and personal development skills such as relationship with peers
and supervisor, working with others and team working).
Departmental training will focus on subject specific issues such as project
development and research design, ethical issues, thesis critiques, resources and
source criticism, health and safety, induction to department conventions.

What kind of students come to Reading?
Our students fall into three broad categories; some are young, relatively
inexperienced and engaging in PhD work because they are pursuing a career
in higher education; some are more mature and decide to do research because
they want a challenge; others, also mature, are already very knowledgeable
within a particular field and want the opportunity to focus on a specific subject.
Our students come from very different backgrounds: some have a BA or MAin
Typography & Graphic Communication, essentially 'home grown', or a degree
in another design discipline from another University; others are specialists in
particular areas (such as nineteenth century printing technology) and want to
explore a subject in great detail; others may have a first degree in a non-design
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backgronnd, but who want to pursue a subject within our field. Many students
are from overseas. In the past few years we have attracted students from Brazil,
Columbia, Australia, Norway, Mexico, the United States and Portugal, as well
as the UK Many are teachers in higher education. A high proportion is part-time.

The 'Reading PhD'
Though we attach considerable importance to the process of engaging in PhD
work, we have few fixed routes or models. Students' different backgrounds
mean that they have different starting points. So far we have been able to
accommodate a number of different pathways, to comply with our University
requirements, and to facilitate completion.
Students who want to study with us at Reading provide a short
description of their research topic. In this we would expect to see aims,
objectives and scope of study, plus some evidence of clear thinking and ability
to write. Very few proposals are fully worked out, and some may change
dramatically when students begin to work with their supervisors. We regard
this as an essential part of the research process; it is often the case that students
(particularly those that join us from overseas) have not had the opportunity to
nndertake the breadth of reading that we are able to suggest is necessary to the
refinement of their proposal. Students who have come to the Department from
elsewhere often sit in on our nndergraduate and MA lectures and seminars in
theory and history in their first postgraduate year because they have not
experienced our kind of approach to the subject.
Research students receive most of their support from their supervisor, plus
a research advisory group comprising three or four members of staff (including
the supervisor). Students are required formally to present their work at a
research seminar once a year. These meetings are held approximately one a
fortnight and are attended by research students whether full- or part-time. The
form of presentation varies according to the stage the students have reached in
their work: those who have just started are likely to have far more questions
than answers, whereas those who are nearly at completion are likely to use the
opportnnity to present their findings. Examination is by viva voce with one or
two external, and one internal examiner.

Problems with this approach
There are now far greater pressures to complete PhDs within defined periods
of time (at Reading a maximum of 4 years for full-time study, and six years for
part-time study) and we may therefore have to be in a position to ask for
proposals to be more fully worked out so that we can be sure a topic is do-able
within these time frames. One thing we have noticed in recent years is that
342

Chapter 41

Leading the field or behind the lil118$?

those students who are working in other higher education institutions are
finding it increasingly difficult to devote time to their research Gust in the past
2 years a number have applied for suspensions because their own institutions
have either been undergoing Subject Review of Teaching, or are under pressure
to produce publications for the Research Assessment Exercise).
Funding for higher degree work is also an issue within our field, though
we welcome the studentship scheme launched by AHRB. The University has
recognised this difficulty and this year has, through its Research Endowment
Trust Fund increased the number of Faculty Studentships. This year we also
hope to offer an externally funded studentship.
Another problem we face is finding suitable external examiners: they need
to be experts in the field and have some experience of examining higher
degrees. Many of our examiners are 'elderly statesmen', and there seem to be
a lack of suitable candidates. Increasingly we find we have to use our contacts
overseas and with our current viva voce system this can be very expensive.
Lastly, like every o ther postgraduate school, pressures on staff time are
becoming intolerable. Our 'traditional' approach is very time intensive, and we
wonder whether we can preserve our strengths along with the sanity of our staff.

Conclusions
Notwithstanding the problems briefly outlined above, Reading has much to
offer the debate on doctoral education in design. In particular,
•

a tried and tested process for PhD study over many years and evidence that
it works

•

demonstration of the benefits of a multi- and inter-disciplinary approach
in opening up the boundaries of our subject ·

•

recognition of the importance of a research infrastructure, including wellresourced libraries, institutional support (eg for training and through
internal research funding)

•

the importance of research-active staff as an essential ingredient in creating
a vibrant research culture

•

support for what might be called the academic, traditional approach to PhD study

Can we, however, say that we are 'leading the field'? I think we can in the sense
that we have been awarding PhDs in aspects of design for over twenty-five years,
but perhaps we are somewhat constrained by our position within a Faculty of
Letters and Social Sciences rather than an Art and Design grouping. We may well
fall 'behind the times' if we fail to embrace some of the more recent thinking
about PhDs in design and try to incorporate this alongside our current approach.
343

Sue Walker

Notes
[1) The first PhD, however, was completed in 1965 when Typography was a
Unit within the Fine Art Department.
[2) It would be impossible to list here all the publications of ex-Reading PhD
stud ents, but a list of some names (in no particular order) may provide
some indication of the extent and range of our work: Elizab eth Harris,
Michael Twyman, Klimis Mastoridis, John Bowman, Rosemary Sassoon,
Rob Waller, Christopher Burke, Ian Mumford, Patricia Norrish and Karel
van der Waarde.
[3] Typography at Reading was originally taught within the Department of
Fine Art, as a separate Unit. In 1974 it became a Department in its own right.
[4) Collections relating to typography and graphic communication, h eld by
The University of Reading, include the Rickards and John Lewis collections
of ephemera; the Otto and Marie Neurath Isotype collection; the Alec Davis
collection of packaging; the national collection of archives of British
publishing houses including Bodley Head, Hogarth Press, Lon gman,
Macmillan, Routledge, Chatto and Windus; the Cole collection o f
zoological books; the Hans Schmoller collection of type specimens; the
Icograda poster collection; the Soulby collection of printed ephemera from
the 1820s; and the Hermann Baron collection of lithographed music.

•
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A permanent reflection is proposed for design so that, besides being anchored
in diverse theoretical subjects, it can emerge compulsively from its project
practice, with drawing (Latin: designum) being its crucible. Based on this
fram~work om: can deduce the necessity for and the pertinence of researching
on three fronts: drawing (visual thinking), project and project contexts in
design. The need for the affirmation of design as a discipline within the
academic world passes through the necessity of delimiting its own subject field
so as to become visible and differentiated from the others that co-exist and
interact with it.
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Universities and design research
In Portugal, there are approximately 20 schools that offer licentiate degrees in
design, graduating more than 1000 designers per year. The post-graduate
education (master's! doctorate) is practically non-existent. Seeing that the
degree of design is a relatively recent addition to the framework of courses
offered at Portuguese public universities. The current situation is such that
some designers/professors look to foreign universities, be it in the USA or in
Europe, to continue their post-graduate studies.
The area of design at the University of Aveiro is recent (4 years) and is
included within the Department and Research Unit of Communication and
Arts, together with the areas of Music and Communication Sciences and
Technology. Research and development at universities, regardless of the area of
knowledge, is intimately linked to the existence of post-graduate programmes.
However, for such programmes, a faculty of doctorate professors is needed to
guide and accompany the research projects for the Master's or Doctorate thesis.
Since the number of Masters and PhD's professors in Design in Portugal
is insufficient, and in order to avoid a deadlock situation in relation to research/
post-graduate studies, several solutions come to mind, for example:
•

Forming partnerships with foreign universities, which have existing
doctorate programmes, so as to obtain the necessary guidance;

•

The use of the existing doctorate work force in related areas of knowledge.

In the meantime, whatever the adopted solution, it should be anchored upon
a strategic line of thought that will provide internal coherence to the
pedagogical foundation (licentiate, master's, doctorate) and that will keep it
inter-linked with the defined objectives for research and development.
This article expounds the status of the reflection that has guided the
alteration of the licentiate curricular plan in Design and the opening of a postgraduate school, namely at the doctorate level.

Design research typologies
A permanent reflection is proposed for design so that, besides being anchored
in diverse theoretical subjects, it can emerge compulsively from its project
practice, with drawing (Latin: designum) being its crucible. Beyond the
modernist maxim, of which form should be the product of function, we
recognise that form is content of truth, and each designer is a one-of-a-kind
author, being each work a call to channel the poetic indexes of affirmation of its
author's identity.
The understanding and the progressive dominion of the various project
realities will perrnit the undertaking in of a patrimony consolidated in tools and
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techniques, characterising an approach that is more and more operative and
effective, but always integrated in a general school culture that is capable of
generating and providing, in an innovative way, the links between the three
motor poles of the design activity: author, technology and brief. Whatever
solution to a problem is found by design will be a point in the interior of this
triangle, bringing it closer to the vertex with the larger gravitational force. This
means that it is possible to conceive artefacts by emphasising the presence of
the author, or the interpretation of the brief or the interpretation of the
technology, materials and production means available. Thus this "interaction
between the thinkable and the possible" which is "neither simple nor linear"
(Manzini 1986: 17). The non-linear character of this relation justifies the
iterative characteristic of the design process as a means of converging towards
a solution. Each iteration launches a hypothesis that is tested and evaluated.
This path is simultaneously conquered and registered by the drawing. A
register of the evolution of this thought that uses this means as an instrument
of investigation. (Massironi 1982). These considerations are remitted for
affirmation that research exists as an integral part of any project.
Summarising, it can be said that the research/experimentation in design is
processed:
•

in an artefact, that is, through the research of new forms and new
languages, many times based on new processes, materials and new briefs.

•

in theoretical studies,

•

in the convergence of two previous approaches.

But if each design studio can/should be a research laboratory, what is the role
of universities? If we only use the contributions for the definition of research
models presented by Christopher Frayling (1993/4) and by Victor Margolin
(1998) within the framework of the design studies, in the taxonomy of the fields
of investigation presented by Nigel Cross (2000), it is easy to understand that
for design today, as in other areas of knowledge, universities have a
fundamental role in the production, systematisation, communication and
consequently re-usability of new knowledge.
The answer to the aforementioned question should be given at two levels:
•

the first, deriving from the missions of the universities, acting as transfer
and transmission/reception agents of the new knowledge produced, being
concentration poles of critical mass;

•

the second, because the universities can guarantee that this research be
included in all the typologies mentioned previously, done and evaluated
among national and international peers, without the pressure of
commercial results. As Ezio Manzini (2000: 15) states "Thus, while in
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average the speed of reaction within the network is constantly increasing
(becoming tendentiously on-line), in some instances it's possible 'to take
time"'.

On the other hand, universities having as their mission education, research and
development (which corresponds to community service) can become agents par
excellence in the articulation between practice and the theory. In science and
technology, the areas of 'pure' research, applied research and of development
are linked in such a manner as to permit the transferral of knowledge in the
way of its applicability (top-down) and, inversely, in a manner that permits the
flux of solicitations originating in the professional arena (bottom-up).
Obviously, this bi-directional flux is conducive to a rise in the objectives of the
educational system.
This scheme demands the inclusion of designers in the academic career
that carry out their professional activity and simultaneously are professors and
researchers. The result of this research (and therefore the PhD), can be
artefacts, even though accompanied by documentation of the research process
and a written reflection of thought on that same process. The framework of this
discipline, within the context of a research system, can only be successful if this
system pacifically interprets the binomial art/science, without giving the
stature of minority to the forn1.er.
The predominant tradition of science over art is a recognised fact when
talking about thought or even knowledge. But art and design are autonomous
in their objectives, methods and language means. The systems that support the
research should promote the creation of conditions so that the participation of
designers can be complete, idoneous, and productive.
By not recognising the specificities of design, judging it in "foreign land",
is to compromise the area. We underscore the necessity to build the evaluation
criteria of a poetic science. Evaluation criteria for the research activity that does
not exclusively credit the publications, but also credits the work produced,
establishing equivalents between the different typologies of production of new
knowledge.

Which design research?
The answer to this question should be found based on the convergence of ideas
between industry and universities, each university group having a different
posture as to its own reflection and objectives. Based on this framework and
within the above-mentioned concept of design research, one can deduce the
necessity for and the pertinence of researching on three fronts: drawing (visual
thinking), project and project contexts in design. Drawing is considered to be,
or generically seen as the means of graphic representation, as being tools of
thought and of creativity in design. As Corbusier said: 'Drawing is in fact to
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look with the eyes, observe, discover'. In this way, the refe rence and
systematisation of various methodologies of the conceptual drawing of
designers will permit the consideration of a panoply of typical (and eventually
common) graphic operations that make up the most elementary and recurrent
systems of the creative process. The functioning of the idea, in the creative act,
as an operative system, appears to assimilate itself to the simplicity of the
properties of multiplication: commutative, associative, distributive and
transitive. If some of the most common radicals used in conceptual design are
delimited in this way, then the didactic of conception can be inversely built by
the graphic register of the representations.
The research in project can be understood at two levels:
•

the first, comes from inside out and spreads itself in the work, that is, in the
project solution that arises from the interpretation of the triangle of
conditioning agents that has as its vertices the designer, technology and the
brief;

•

the second, looks at the project from the outside using it as an object of
study.

Therefore, alongside the search for new forms and new languages, many times
based on new processes, materials or programmes, methodological reflections
o r contributions arise within the framework of design theory. Research in
project contexts focus on a vision of the project as immersed in the set of
interdisciplinary influences that limit it. Is necessary to systematize knowledge
coming from the different systems of information that scaffold the project, to
understand interactive movements between systems and project.

Conclusion
The need for the affirmation of design as a discipline within the academic world
passes through the necessity of delimiting its own subject field so as to become
visible and differentiated from the others that co-exist and interact with it. A
discipline "with an own theory, an own language, own principles, own
methods, own publications and so on" (Burdek and Gros 2000:31) not because
we are worried of being "clowns of society" (ibid.), but because it is
fundamental to have at our disposal a reference framework that will permit the
evaluation of interest and quality of our own work, be it at the research level
or the pedagogical level.
The fields of science, technology and the humanities all contain evaluation
criteria for their research activity, used at the national and international levels
that are normally deduced from the number and typology of their publications.
Researchers in these areas know the pr incipal routes of international
conferences, where they can confront their ideas with those of their peers.
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Normally, these conferences either have a specialised topic (workshop format) or
a more generic character, although the themes may be undertaken in parallel
sessions. An accepted communication given at these conferences or printed in a
magazine of that speciality, is, for a researcher, the necessary and sufficient proof
to validate the results obtained, or on the contrary, the comments of the 'referees'
are a precious guidance for the revision of the research path being followed.
In the framework of design research, it is fundamental that the universities
comply with this network function that supports the dissemination of new
knowledge, contributing to the discussion and debate necessary for building a
research culture. For this to be so, it is imperative that the various research
models co-exist within the university, clearly giving them validity and
accreditation, including the model that Christopher Frayling (1993/ 4) classified
as research for art and design.
On the other hand, the external context that each university finds itself in,
implies that it must co-relate research practice with the interests of the social
community that it serves, which implies at the outset its openness to applied
research projects and d evelopment. The thinking and the practice of d esign that
is most well-known, because being more well-publicised are manifestly
referenced to countries with a notable economic development and companies
with a sophisticated management culture which see b usiness in a global
perspective. That is, having a direct or indirect voice in the concept,
manufacture, production and commercialisation of its products and services.
Starting from these presuppositions, one quickly reaches the conclusion that the
known design research was thought up essentially for these areas of action, and
therefore are not immediately or linearly transposed to other scenarios with
other specificities.
Victor Margolin {2000: 19) states that "Until now, design researchers have
lacked the forum for a broad engagement with multiple strands of research. If
we can create such a forum, we can begin to mature as a research community."
But shouldn't the discipline of d esign make the design its own forum?
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Donald Dunbar
University of Canberra, Australia

In December 1999 the Australian Government issued a White Paper on
University Research. The paper establishes a performance-based system of
funding university research and research training. Research performance and
excellence will be rewarded, researd1 collaboration with industry encouraged
and incentives for degree completions introduced. The rational efficiencies of
these policies are the paramount intentions of the federal government. For
example, reducing PhD candidature to three years will limit some types of
research, but at the same time, increased incentives for collaborative research
with industry and the professions presents new and alternative research
opportunities. On a broader scale, the White Paper is consistent with the
strategies of down-sizing of government itself and the out-sourcing of work
traditionally performed by state and federal governments during the last five
to ten years. Theoretically, the White Paper increases the opportunities for
university research. Myth or reality? As these changes will seemingly favour
institutions with established research programs, this paper sets out to explore
the pedagogical implications of the White Paper on architectural research,
particularly from the context of a small university with an architectural
program which has only recently offered professional doctorates and a PhD by
research in architecture.
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Myth or reality: Architectural research
Privatising University Research
In December 1999 the Australian government issued a White Paper on
University Research Knowledge and Innovation, A policy statement on research and
research training (Australian Government, Kemp, 1999). This paper establishes
a performance-based system of funding University research and research
training. The terms of the paper indicate that research performance and
excellence will be rewarded, research collaboration with industry will be
encouraged, and incentives for higher degree completions will be introduced.
With regard to academic research, it is the paramount intention of the
Australian government to implement the rational efficiencies of these policies.
Accordingly, although not directed towards particular institutions, the changes
favour those with established research programs.
Reducing and limiting PhD candidature .frmding from five years to three
and a half years restricts university research to programmes that can be
completed in this time (Masters degrees reduced from three to two years). The
White Paper also increases incentives for collaborative research between
industry and the professions, providing for alternative research opportunities.
On a broader scale, the White Paper is consistent with Government Policy,
including for example government strategies for the down-sizing of
government by out-sourcing of work previously performed by government and
government agencies at both state and federal levels. Policies and strategies to
this end have been at the forefront of government initiatives during the last five
to ten years. Theoretically, the White Paper increases the opportunities for
university research by increasing the incentives for private funding for research
activity. The incentives are placed on the University to obtain the research and
the research funding. Is this Myth or reality? This paper sets out to explore the
implications of the White Paper on architectural research, particularly from the
position of a small university with an architectural program which has only
recently begun to offer professional doctorates and a PhD by research.
The paper outlines the changes proposed by the White Paper, and traces
the place of architectural research within universities with reference to
UNESCO/UIA Charter, the Commonwealth Association of Architects Course
Recognition Procedures and the Royal Australian Institute of Architects
Educa tion Policy. The paper discusses the shifts required by schools of
architecture and the profession if the challenges of the government White Paper
are to be met.
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The White Paper: some background
In 1994 the Australian Federal Government reached agreement with state
governments with the signing of an agreement on 'competition principles'
established through the agency of the Australian Competition and Consumer
Commission (ACCC). The agreement required state and federal governments to
undertake a review of relevant legislation to ensure that legislation clid not hinder
competition. The most recent outcome of this process to impact on education is
the Australian Government White Paper, Knowledge and Innovation, A policy
statement on research and research training (Australian Government, 1999).
This White Paper focuses primarily on increasing or establishing a
competitive framework for university research supported by industry. The shift
in approach to research embodied in the White Paper provokes the following
question, namely,
•

What sort of research does industry require from university PhD
graduates? or alternatively, the question could be rephrased as

•

What does the market require of PhD graduates in architecture?

Both the downsizing of government and the out-sourcing of government
programmes, including research activity, suggest there is the possibility for an
expansion of PhD programmes. Government suggests that if their is a need for
expansion of university research activities, including PhD programmes, then
industry must support that expansion. The expansion of university research
and PhD programmes by the direct involvement of industry will redefine
educational research, objectives, possibilities and boundaries within academic
institutions. This redefinition of research will shift the discourses of university
academics away from the intellectual and critical content and values inherent
in the existing structures, moving instead towards discourses of operational and
applied knowledge underpinned by professional competition.

The White Paper Changes: a summary
The White Paper restructures research funding to universities, and provides for
that funding in two ways:
i)

National Competitive Grants (NCGS), and

ii) Block funding based on performance (Institutional Grants Scheme-IGS).

These funding mechanisms will redefine existing programs and operations and
provide mechanisms to encourage private research and private research
funding. The changes flagged in the White Paper were presented in a
University of Canberra Division of Science and Design paper, summarised
below (Georges, February 2000).
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National Competitive Grants Scheme (NCGS)
The NCGS replaces the Australian Research Council's 'large grant' scheme with
'Discovery grants' which will emphasise research of a stra tegic nature. The
NCGS also replaces existing grants (SPIRT) with Linkage grants supporting
both individual endeavour and cross-institutional proposals when support, in
the form of equipment and facilities, is beyond the scope of any one institution
(replacing existing RlEF grants).

Institutional Grant Scheme-IGS
The Institutional Grant Scheme (IGS) replaces the Research Quantum (RQ) and
the Australian Research Council's 'small grants' scheme. The IGS formula will
allocate funds on a 60-30-10% split that is based on:
i)

.

mcome;

ii) research student load, and

iii) publications, with allocation of funding conditional on an acceptable
research and research training and management plan.
Income includes other research grants, competitive and non-competitive from
industry, donations and bequests dedicated to research. The student research
load will be calculated according to weightings reflecting relative costs.
Publications will be restricted to refereed journal articles, books, book chapters,
refereed conference papers, refereed designs, patents and exhibited original
works. Research Infrastructure Block Grants (RlBG) will be provided through
the national competitive grants scheme allocations (existing RlBG funds are the
only support for the University of Canberra's existing research centres). These
changes are causing concern among established campus researchers. Further,
these practices and procedures will make it more difficult to establish new
research in other than accepted research centres and institutions, although some
additional support for (favoured) regional universities has been suggested.
The White Paper links funding fo r research training through Higher
Education Contribution Scheme exempt scholarhips. The number of
scholarships being determined on the basis of 50 per cent for research student
completions, 40 per cent for research income and ten per cent for publications.
The Government has clearly linked the funding of students to past
performance. A situation which clearly favours established programmes.
Allocation of government research funds to University research and
research training endeavours will be monitored through universities
developing, maintaining and auditing Research and Research Training
Management Plans. The University Research and Research Training
Management Plan will need to clearly indicate the University's ability to plan
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for and focus its research and research training effort. These plans will be in the
public domain.

The profession's position
The 1997 Royal Australian Institute of Architects' submission to the Review of
Higher Education Financing and Policy was critical of the Australia Research
Council funding process which both marginalises the architectural profession
and undervalues the role and contribution of architectural research to the
Australian community. The Institute claimed the architectural research base is
not understood, the ARC categories were biased and there was no recognition
of applied research. (RAIA 1997: 8). The 1999 government White Paper on
Research recognises applied research through linkages with industry.
Government is requiring industry to come to the research table. If the
professions require research to be undertaken within academic institutions, that
research must be supported by the professions themselves. Academics must
now define research relevance in terms of the industry, not themselves or
education. As architectural research has traditionally attracted limited support
from industry, a pro-active academic response is vital.
The ARC research categories have not been changed within the context of
the White Paper, suggesting that the anomalies structured into the ARC system
will remain. The levels of understanding of the place of architectural research
within the community has not been directly addressed by government.
Government has however placed the growth of the research agenda squarely
in the hands of the professions. Will the profession come to the party?

Professional Educational Policies: the place of research in
architectural education.
The architectural profession's educational manifestos invariably embrace the
need for research within architecture schools. Internationally, the draft UAI/
UNESCO Charter for Architectural Education is currently being reworked and
will not be referred to here. However, working in support of the Charter, the
adoption in Beijing Qune 1999) of Commonwealth Association of Architects
Qualifications in Architecture Recommended for Recognition by CAA: Procedures and
Criteria, states that;

" ... a school should encourage continuing research by staff or involvement
in practice. Research should be regarded as an inherent activity of
architectural teachers and be founded on project work and construction
methods as well as academic disciplines." (CAA, January 2000: 13)
In terms of the Australian Government's position, this encouragement for
continuing research by architectural educators ignores any reference to the need
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for professional support for such activity. Currently, the RAIA supports the
UIA and CAA positions and is represented on both bodies. However, in terms
of the White Paper, more will be required of the professions if architectural
research is to achieve and sustain a place within university research .
The draft of the RAJA Education Policy, (RAIA January 2000 :S-6) suggests
that an important policy tenet should be the promotion and development of the
body of knowledge that underpins the profession . This is supported by
statements of the wider role for architects, including a clause which refers to
both applied and theoretical research and professional development programs.
The educational policy also posits a more expansive role than that based on the
stereotypical'lead designer' whose role in the reproduction of symbolic capital
is argued by Garry Stevens (Stevens, 1998:168).
The RAIA education policy accepts the role of academics in:
" ... increasing the body of knowledge of the profession and
fostering innovation and that this role requires an academic
approach dealing with quality, ethics, vision and values." (RAIA
2000:11)
The RAIA sees its role as encouraging
" .. .fundamental research, strategic research and tactical or actionbased research into architecture and related areas." (RAIA 2000:11)
and endorses the OECD definition that research
" ...comprises creative work undertaken on a systematic basis in
order to increase the stock of knowledge." (RAJA 2000:11)
The policy contains generic statements about postgraduate courses and
methods of inquiry that allow an architect
" ... to pursue a particular line of research and inquiry into a specific
topic of special interest and relevance to him/her, or to participate
and interact with others in a structured program of study. The
policy acknowledges that research and development is essential to
formulate new solutions for the present and future of our built
environment, governments will encourage partnership research
arrangements between themselves, the professions, and the higher
education sector." (RAIA, 2000: 11-12)
These policy statements also confirm and endorse the strategic objectives for the
proposed Australian Built Environment Policy prepared for and by the Council
of Australian Governments (COAG) (RAIA endorsed in November 1999).
Considering the international perspective, the RIBA review of
Architectural Education, Architecture Education for the 21st Century, chaired by
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Sir Colin Stansfield Smith sets out goals and recommendations which are more
specific than their Australian counterparts. The goal under 'knowledge based
profession' (Clause 2.2) states that:
"Research and specialisms should be vigorously promoted across
education and practice to create a cutting edge to architecture as a
knowledge based profession." (RIBAJanuary 2000:13).
The six recommendations that follow this goal are explicit, but only two will be
considered here. The first, the proposal for a fund-raising scheme for PhD
bursaries in sustainable architecture, and the second the development of mechanisms
" ...for increasing resource allocation in practice and academia for research
activity, including initiating long term partnering between academic
institutions and architectural practice" (RIBA, January 2000:13).
No such endeavours have yet been contemplated by the RAIA.
Existing Australian Government Research Grants, for example those of the
Australia Research Council (ARC) or National Health and Medical Research
(NHMR) institutions have rarely been awarded to design academics, intimating
that the White Paper changes will exert little impact on design disciplines.
Garry Stevens' work The Favored Circle, 1998 suggests that architectural
research, in the form of the reproduction of symbolic capital, occurs outside
educational institutions because of the very nature and structure of that
symbolic capital and the methods by which it is maintained, developed and
reproduced. If one was to accept the position on research outlined by Stevens
then there can and will be little interest from within the architectural profession
for funding university research. This has been the historical position. The
White Paper that any lack of research within academic institutions or the need
for growth in research needs to be taken up by the professions themselves.

The staff research
A culture of architectural research currently exists within some Australian
architectural educational institutions. Although the increasing numbers of
students undertaking research masters and doctoral programmes and the
increasing diversity of possible discourses on which research might be
grounded is encouraging, the increasing diversity will possibly diminish any
form of communal or cultural aggregation. This limits to a critical level the
development of research cultures within the context of university funding
models proposed by the White Paper. In spite of the atomistic nature of the
previous funding models, group-research dynamics have developed within
discipline areas such as IT (Architectural Science Department-University of
Sydney), Passive Solar and Environmental Science (Solarch-University of New
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South Wales) or History (University of New South Wales), with a dramatic
increase in individual research work undertaken by staff. It is perhaps
pertinent to state that the individual is often only able to undertake research
with the support of colleagues from like discipline areas within their respective
schools, eg Echotech (University of Western Australia), History (University of
Melbourne) or Environmental Ethics and Policy (University of Canberra).

Research Associations and Publications:
The oldest academic architectural research association in Australia is the
Australian and New Zealand Architectural Science Association (ANZAScA)
established in Sydney in 1960s. This association holds regular conferences and
publishes the journal Architectural Science Review.
Formed by representatives of state Architectural Registration Boards
(ARB) coming together to share experiences, the Architectural Accreditation
Council of Australia (AACA) sponsored a series of workshops in the late 1970s
and early 1980s to facilitate academics to discuss issues relevant to teaching and
research. Workshops were held in Management, Design, History and
Structures and Construction. The design workshop was held in Sydney, with
one of its outcomes being the formation of the Architectural Design Teaching
Research Association (ADTRA), which held several conferences, including one
in conjunction with ANZAScA, before becoming defunct.
The outcome of the Architectural History workshop held in Adelaide in
1984 was the formation of the Society of Architectural Historians of Australia
and New Zealand (SAHANZ), who hold annual conferences and publish the
journal Fabrications. The People and Physical Environmental Research group
(PAPER), also based at Sydney University, operates conferences and publishes
a research journal Paper. However, although these associations foster the
publication of research and promote scholarship through the awarding of
prizes they do not generate research funding.
At the national level, the RAIA provides recognition of academic
excellence for undergraduate studies in the form of medallions and
scholarships to students. Rewards for excellence in teaching are under
consideration. The newly-formed Association of Architectural Schools of
Australasia (AASA) was formed in 1999 and operated its first international
conference at Sydney University at the end of June 2000. AASA replaces the
Commonwealth Heads of Architecture Schools of Australasia (CHASA) who
sponsored the publishing of a refereed design program for academics involving
the refereeing of both designs and academic programs, a program to be
continued by AASA and supported by the White Paper. The design conference
role of ADTRA has been taken up by AASA who has also proposed a national
research registry.
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One can conclude from this limited overview that a context does exist in
which academic research is fostered and published. The vitality of these
associations depends on the energy of their elected or nominated executives. A
content analysis of the research published in these journals may suggest
research patterns. The hypothesis here is that the published research focuses
on individual activities, which if correct, is an indicator of the shift that will
n eed to occur to embrace group and interdisciplinary research and privately
funded research requirements outlined in the White Paper.

Student Research
The RAIA, and the Australian Council of Professions submission to the
government for the White paper expressed the view that any reduction in
research student numbers would be counter-productive (ACP October 1999: 4).
His torically, the focus on PhD and Masters research has been on the individual
srudent's programme. Individual students are supported by government postgraduate scholarships (tuition plus allowance) awarded on a competitive basis.
Th e excellence of post-graduate applicants are, defined by the outcomes of a
undergraduate programme of s tud y, focussed on general practice and
independent of the research focus of the h ost institution or individual staff
members. This has not changed. With the downsizing of full-time academic
s taff across the Australian University spectrum the bread th o f research
possibilities offered by staff member s is diminishing. This reinforces the
government's position and the need for more collaborative approaches to
research. The focus of the research undertaken by staff, traditionally aligned to
areas of academic expertise of the staff member and defined by personal time
constraints needs to shift to more collaborative approaches defined by external
bodies. The commendable outcomes of this shift will be tempered by shifting the
focus of academic research away from undergraduate teaching. Architectural
researchers have focussed their endeavours on programmes that support their
teaching endeavours (eg environmental controls or history). This is generally an
endeavour independent of both industry and colleagues with the exception of
larger institutions where groupings of like-minded individuals occurs.

Traditional research paradigms and a new institution-the
University of Canberra
The University of Canberra, founded as a College of Advanced Education in
1969 and elevated to a university in 1990, is one of four universities currently
operating within Canberra, the nation's capital. 'Educating professionals
professionally' has been the focus of the university, a focus that d ifferentiates
this institution from the National Capital's other major tertiary instirution, the
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Australian National University, whose focus is on nationally significant
research schools. Currently, some 5000 undergraduate students are enrolled in
three divisions (since 1999) consisting of twenty-eight schools, one of which is
the School of Environmental Design, which enrolled its first students in 1974 .
The founding Head of School, Roger Johnson, incorporated within this school
various design disciplines that contribute to the external environment. From
the original disciplines of Architecture, Landscape Architecture and Industrial
Design, the School now incorporates undergraduate courses in Cons truction
Management and Economics, Graphic Design and Interior Design, graduate
research and coursework programs, one university research centres; the
Cultural He ritage Research Centre, a research grou p focussed on
Environmental Philosophy, Planning and Design and the Centre for
Developing Cities focussing on coursework masters program
Research within the University of Canberra, including that undertaken as
doctoral studies, has been defined as the work carried out by:
i)

specific research centres (a staff collective with or without private funding)

ii) individual interests of staff and

iii) PhD student studies.
Australian academic research centres receive financial support from both
private, institutional and government sources including the Australian
Research Council (ARC) grants, both large and small. While providing vital
and welcome support for the fortunate few who are awarded grants, the limited
number of grants to architecture (nationally) in recent years suggests that the
output and impact of these grants on an industry-wide basis has been minimal
(with p erhaps the exception of historical studies; if one takes the long view).
The level of government research funding has been expanded during the 1990s,
with government incentives for collaborative research undertaken with private
industry (for example SPIRT Grants). Linking funding of doctoral programmes
with private research funding will expand the boundaries and definitions of
university research, but only if private funding is forthcoming. Stevens (1998:
168) suggests that this might not be the case for architectural research, where
the reproduction of design knowledge resides in the hands of the practicing
professional elite who produce the symbolic capital on which the profession is
based and not with University academics.
In 1994 the University of Canberra established a joint faculty research
centre between the School of Applied Science and the School of Environmental
Design, the first combined research centre on campus. This Cultural Heritage
Research Centre is an active research centre with the first PhD and professional
doctoral graduates being awarded their degrees at 1999 graduation ceremonies.
However, students funded either through the University or privately rather
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than by support from research grants sets in place a disjunction between the
government intentions and the way in which researchers are identified. The
potential for this situation to impact on quality outcomes was highlighted as
early as 1992 in a report to the Minister for Education by the Higher Education
Council, which stated that university research was being driven by the demand
of prospective students rather than by the excellence of the research activity
undertaken by the institution (Moses in Zuber-Skerrit, 1994:4). The motivation
for students to undertake a postgraduate study at the the then newly-formed
University of Technology Sydney for example highlights the single most
important factor for embarking on a research programme was the personal
satisfaction gained by being engaged in research and discovery (Moses in
Zuber-Skerrit, 1994:8).
PhD

Masters

Aspiring to academic career

22

20

To Improve job prospects

31

43

To develop hlgh·level research skills for current profession

30

35

Extension of knowledge for current profession

36

42

Personal satisfaction from being engaged In research and discovery

50

48

Table 1.1 Greatest influence on dtcision to t1rrol irJ rcsearclr dtgre.e

Impact 1: Research Scope
Academic programs in Australia are defined by the accreditation and course
recognition procedures of the Architects Registration Boards (AACA) and the
Royal Australian Institute of Architects. The connection between the
academics, research projects and research funding sources is challenged by the
White Paper. The focus of research on the intentions and aspirations of the
researcher will no longer be sufficient to define research outcomes. This will
change the nature of the actual research undertaken within the university. Any
shift in the nature and type of research undertaken will require the appointment
of researchers appropriate to the specific kind of research envisaged by industry
and who may or may not be available from within existing staff and who may
or may not be interested in teaching. This prospective increase in staffing, even
if on a temporary basis, impacts further on existing university staff and the
undergraduate academic programs.

Impact 2: Staff and students
The questions that arise are numerous. Will staff employment and duration of
employment be linked to research projects ? Will industry research support
need to be linked to three-year programmes of full-time PhD students or to a
six-year programme for a part-time candidate? Diverting PhD programmes
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away from the individual focus to programmes with a focus on group
endeavours will be a major shift for architectural research. The White paper
changes do not necessarily pose a direct threat to the continuing large-scale
research programmes common in the disciplines of medicine, science or
engineering. Design disciplines however will require a complete reversal from
the current research practices characterised by individuality. The White paper
also repositions competitive research. The competitive nature of research will
move from the individual interests of the academic and the knowledge-based
industry to relocate in the domain of corporate industry, in keeping with the
concepts behind the government's competition policy and strategies. Research
and research training will become a process whereby the researcher becomes
socialised within the culture of competitive industry. What else can this be
called but a further 'dumbing down' of education, and a 'numbing down' of
innovative enquiry and discovery?

Impact 3: Co-operative Research Centre-University of
Canberra
In 1987 the University of Canberra established its first inter-school research centre.
The previously mentioned Cultural Heritage Research Centre is a joint
endeavour between the School of Applied Science and the School of
Environmental Design. Although set up with th~ higher ideals of co-operative
research, the number of research programmes or consultancies undertaken
jointly by members of the two participating schools remains small. The two
schools were merged by the University into a management Division in 1999,
and in the light of the White Paper and further University explorations for
restructuring its research institutions the centre is exploring ways to ensure a
more cooperative ethos. This situation continues in a political climate that has
encouraged the seeking of grants and consultancies across traditional academic
discipline boundaries (SPIRT-Grants). Further, to date the available
consultancy and private research monies have been unable to support
independent funding of PhD candidates.
The lack of a research culture in the design disciplines, specifically
architecture, weakens the ability of those disciplines to capitalise on new
opportunities when they arise. In an increasingly competitive field, the design
disciplines are left at the starting gate when compared with their medical or
scientific counterparts. However, the Australian government has made its
position clear on the need for private and competitive industry underpinning
for university research, and it is into this arena that this paper now ventures in
order to address and present the concerns of the architecture and design
professions.
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Impact 4: Undergraduate teaching
The funding implications manifest in the White Paper are only the provocation
for the shifts embodied in the paper, the implications of which extend to
impacting on the core of educational practice and theory. Weakening links
between teaching, research and professional practice were not considered
acceptable by the Higher Education Council in 1992. However, if the
connection between the profession and architectural research is not
strengthened, there will be a significantly severe impact on architecture by the
displacement of architecture within academia. While the higher echelons of the
RAIA support a need for research, a 1999 survey of the RAJA membership
suggests that for the rank and file, research is not a priority, although closer
links to universities and better education of architects are both mentioned
(RAIA, 1999: 48). This is not surprising, if one considers that the secondary
services of research and information services (63%) and education publications
(69%) fall behind the setting and upholding of professional s tandards and
professional development (RAJA, 1999:17).

Impact 5: Where do we go now?
What are the alternatives. Should architectural education be located in 'trade
schools' operated through the Technical and Further Education (TAFE) sector?
Can architectural education return to the articled apprenticeship system or
should it remain part of the academic smorgasbord of (frequently mis-aligned)
disciplines for whom research is not considered important or significant.
Should any of these possibilities eventuate, the importance of research for either
the creation or transference of knowledge is a question that must be continually
reconsidered. As regards architectural education, another critical component
is the Australian Government's 2000 discussion paper on the proposed deregistration of architects, which is an indicator of 'dumbing-down' of education.
The challenges to the symbolic position of the architect within society present
further concerns, such as the increasing acceptance of building courses within
universities that are perceived as equipping building graduates to undertake
architectural activities, as well as the development of professional competency
standards by government. (Australian Government, Productivity Commission,
2 May 2000).

A conclusion
Since 1994, the University of Canberra has offered research doctoral programmes
and professional doctorates. The School of Envirorunental Design graduated its
first professional doctorate in landscape architecture in December 1999. The
University is also considering the role and need for coursework content within
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doctoral programmes. (Currently, ten doctoral students are enrolled across three
disciplines: architecture, landscape architecture and industrial design). An
industrial design PhD student is currently supported by a collaborative industry
grant. The School of Environmental Design Masters programmes are designed to
meet client needs, both locally and internationally, and coursework programmes
were introduced in 1999 for implementation in 2000. These programmes have been
designed to develop closer links with practice through the delivery of the masters
design studios. The White Paper ensures that a co-operative relationship·between
academia and the professions will become an imperative for research. The design
studios should be focussed on research, but the machinery governing that focus is
industry. As industrial benevolence must be market driven, how then can
academia attract monies from industry in amotmts not only sufficient to impact on
the research outcomes, but to make the funding worthwhile? This conference
provides the opportunity to explore options, and I thank you for your thoughts and
considerations of the future possibilities.
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Form and structure of the
doctorate in design: Prelude to a
multilogue
Ken Friedman
Norwegian School of Management

The form and structure of the doctorate in design involves challenges and
questions. This includes shaping a common vocabulary to understand one
another. The issues include the form and structure of the doctorate, the form
and structure of doctoral programs, and the form and structure of research. Titi.s
paper identifies eight kinds of doctorates. It examines supervision, advising and
administrative support for doctoral students and doctoral programs. It
considers the varieties of research we undertake and calls for the higher level
study of research methodology. Systematic inquiry will produce a rich
overview of questions and issues. This will shape a context for robust solutions.
My co-chairman David Durling asked me to prepare a short paper for the
conference on the issues of form and structure. This paper attempts a
reasonable - but not comprehensive - examination of the central questions
we must address in developing robust forms and structures for doctoral
education in design.
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Form and structure of the doctorate in design: Prelude to
a multilogue
From Ohio to La Clusaz
The 1998 Ohio conference on "Doctoral Education in Design" occasioned a
serious international discourse. "Global in extent and pluralist in character,"
(Doordan 1999: np) the conversation has continued in online debate and
dialogue, at research conferences in Helsinki and Milan, and now in La Clusaz.
One of the most important aspects of the Ohio meeting was that it enabled
international community of design educators to find each other. Some of us already
knew one another by email or through writing. Some of us had met earlier at
conferences. We were already interested in one another and in mutual areas of concern.
Even so, this often seemed to be a relatively remote interest. It involved oneto-one relationships among a few friends. It involved gleaning ideas and material
from meetings and conferences that we could apply to our own work in teaching,
research, or writing. After each meeting, most of us returned to a local envirorunent
with little encouragement for pursuing the core issues of design research.
While no one discouraged our interest in design research, good research
demands a context. Those of us active in the day to day work of teaching design
generally find ourselves immersed in a milieu oriented toward teaching and
practice. Those of us who work in other research fields face the demands and
challenges of research programs in a different context. Despite a good research
envirorunent, we must pursue design research on our own.
The context of research is vital to a field. Even in strong research universities,
the demands of teaching and practice in any field take from the time that research
requires. In the context of a research envirorunent, however, the perpeh1al pull of
collegial challenge and the push of the requirement for research and publication
keep us active. This has not been the atmosphere of departments in design and
art (Friedman 1983a, 1983b, 1997). Alternatively, better said, this has rarely been
the atmosphere until recently. Things are beginning to change, and the Ohio
conference served as a vital fulcrum for that change.
In Ohio, we began to identify important ranges of common concern.
Participants shared diverse experiences and insights on the challenges arising
from the development of doctoral programs in design around the world, and
considered the benefits these offer to the field of design. Beyond this, we came
to realize several issues that are vital to a growing field.
Among these issues are,
•
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•

The need for doctoral candidates to staff the research endeavor, contributing
their own vision to the field while building their own research programs

•

The importance of doctoral programs as a social context within we can
focus our own research

•

The vital importance of a demanding research milieu to keep our research
lively and honest through the concern of colleagues who challenge our
findings and discuss our work

• The healthy effect of a lively research program on the teaching programs,
practitioner programs, and professional development programs in a
department
•

The value of a network of doctoral programs in creating the larger field

•

The central importance of such a network in hosting and maintaining a rich
network for scholarship and contribution to the larger field

•

The need for a network out of which a range of field-wide activities can grow

•

The need for a rich range and variety of journals, conferences, associations,
research projects, and other nodes that serve to anchor the network and
provide the content of the discipline

All of these are linked to the growth of doctoral education.
Klaus Krippendorff (1999: 213) identified the importance of a field to doctoral
education in a paper that identified a growing field with paradigms,
institutional infrastructure, new kinds of problems, jobs, a body of literature, a
community of scholars and practitioners, and professional associations. He
noted that "Ph.D. education [is) only one feature in these concerted
developments... it cannot succeed without parallel efforts to build institutional,
literary and community support."
I will propose a parallel equation. These other attributes of a rich field
cannot succeed without doctoral education. Doctoral education is necessary in
creating the larger context required by the field and it is necessary if we are to
develop the scholars and practitioners who will staff that growing field and
become its population.
The research field specifically requires education for the Ph.D. The field as
a whole requires other forms of doctorate. I will discuss eight of these below.
One important aspect of the Ohio conference was the way that it seemed
to signal a sea change in the growth of our field. After Ohio, loose networks
began to form slightly tighter bonds. We observed communication in the field
grow richer. New media, new communications vehicles, new organizations, a
new sense of purpose started to appear. Some of these had long existed, for
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example, the Design Research Society. They began to internationalize and
attract new members. Others were new, for example, the European Academy
of Design, and the Design Journal.
Although these existed before the Ohio conference, the time was right for
developments in the field. The Ohio conference became an important symbol
of new development through good timing, a wise choice of issues and the
publication of a monumental proceedings (Buchanan et al. 1999).
At the Milan conference, the organizers (Manzini et al. 2000) drew frequent
attention to the vital new network that has emerged. Within this "network of
designers, researchers, producers, and users, the design research community
constitutes a network of individuals and institutions. This network connects
individuals and creates a platform of interaction to encourage continuing
dialogue among researchers who operate in different ways and in different
domains. What this community has in common is a commitment to building a
design research culture, which can contribute to a deeper understanding of
design itself."
The line from Ohio to La Clusaz frames these issues. It embraces a richer
network of colleagues in so many places that to name a few will neglect the
many. In this summary paper, I will instead draw attention to the network- and
to the future we are building together- as the background to a consideration of
the form and structure of the doctorate in design.

The form and structure of the doctorate in design
Over the past two years on DRS and elsewhere, four themes have repeatedly
verged one into the next. These four themes have been (1) philosophies and
theories of design, (2) foundations and methods of design research, (3) form and
structure for the doctorate in design, and (4) the relationship between practice
and research in design.
This spring, the DRS discussion list saw a major debate on one variety of
doctorate, the UK "practice-based Ph.D." Because the debate at times involved all
of these themes, it makes for interesting reading (DRS 2000). Many posts addressed
many specific issues on form and structure of the different doctoral degrees.
At this point, debate has had the healthy function of beginning a
clarification of issues. It is clear that the doctorate has different forms,
structures, and meanings in different disciplines, different fields, and different
universities. What has also become clear is that doctoral traditions vary by
nation and region, and that colleagues from different domains may use the
same words with quite different meanings.
The task we now face is answering unanswered questions, clarifying
unclear issues, and establishing a common vocabulary of knowledge and
understanding. I do not call for unanimity. There are many ways to achieve the
372

Chapter44

Form and st.r ucture of the doctorate in design: Prelude to a muttilogue

many goals of a community that is, necessarily, "global in extent and pluralist
in character," (Doordan 1999: np ). I do ask for clarity and attention to meaning.
One foundation for the future is a basis in common understanding. It is not
necessary to agree with each other on every point. It is necessary to understand
what we are saying when we raise the points we raise.

Challenges and questions
At this point, I want to introduce a number of challenges and questions that
deserve consideration.
1. Nature and definitions of doctoral degrees
In the literature and in recent debates, I have been able to identity eight
general models for a doctorate in design (Friedman 000604). These are:
1.1 The traditional or "old" Ph.D.

1.2 The innovative or "new" Ph.D. d eveloped for the demands of design.
1.3 The technical doctorate with a title such as Dr. Tech, Dr.Eng., and so on.
1.4 The professional doctorate in the practice of design with a title such as
D.Des.
1.5 A studio doctor ate awarded for fine art or design practice with a
designation such as DA or DFA.
.

1.6 A practice-based Ph.D. in art or design as a variation within the framework
of the traditional Ph.D.
1.7 The studio Ph.D. awarded for s tudio practice in fine art and design
supported by some form of explanatory essay or contextual document.
1.8 A practice-based Ph.D. in design distinct from both the studio Ph.D. and
the traditional Ph.D.
Of these, the first six are valid. The last two are questionable, one because the
idea makes little sense and one because it doesn't seem to exist at all.
Each of these degrees has specific qualities, characteristics and attributes.
To develop doctoral education in design, we must examine these. While
unanimity is never possible, in this area of defining degrees, we can and should
begin to develop common definitions.
Form and structure do not merely involve the form and structure of the
degree. They also involve the form and s tructure o f the departments and
programs that offer the degree. Thus, we must consider the challenges facing
doctoral programs in design.
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While this list is far from exhaustive or inclusive, we must begin by
focussing on the capacity to handle and support doctoral students (Friedman
000425, 000428).
2

Supervision, advising and administrative support.

2.1 A solid, supportive faculty
2.2 A well-trained research faculty for advising research doctorates
2.3 General faculty support for doctoral education
2.4 A d epartment organized to p rovide proper curriculum development,
seminar management, and research supervision
2.5 Available support from other departments and programs if needed
2.6 An environment with senior doctoral students and post-doctoral researchers
2.7 Rich administrative support from experienced administrative staff
2.8 Good academic administration by program coordinators, program heads,
and department heads as well as good academic administration by
professors whose responsibilities embrace coordination and headship.
2.9 Administrative and program support at the college and university level
Finally, we must begin to untangle the rich but difficult web of research issues
and method.
Richard Buchanan has distinguished three kinds of research. These differ
from each other by level, by purpose and by scope. They are
1

Basic research

2

Applied research

3

Clinicalresearch

To progress in our field, we must begin to understand the varieties of research
we undertake, and recognize the reasons for any specific choice.
It is also vital to begin a tradition of investigating me thod (Friedman
000606). This involves not merely the study and application of research
methods, but the higher level study of methodology.
Design is an interdisciplinary and integrative process constituting a
professional field and an intellectual discipline. The six-domain model of
design clarifies the nature of design. As a discipline, design draws on (1) the
natural sciences, (2) the humanities and liberal arts, and (3) the social and
behavioral sciences. As a field of practice and application, design draws on (4)
human professions and services, (5) creative and applied arts, and (6)
technology and engineering. This framework opens the design field to methods
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from all these areas.
To date, only one scholar has attempted a survey of the rich scope and
scale of design research methods. Pirkko Anttila (1996) describes the variety of
methods can be applied to design research, demonstrating the uses of dozens
of specific methods from a wide range of disciplines. She shows their
application in design research, and she proposes a systematic series of tests and
choices on the basis of which the individual researcher can adopt, apply and if need be - adapt specific methods.
Anttila's pioneering work must be extended in years to come to offer design
research- and doctoral candidates - an encyclopedia of methods on which to draw.
We must also deepen the comparative study of methodo logy. The
comparative and analytical study of method has barely begun in our field.
Methodology is the study of method. Mautner (1996: 267) defines methodology
as "1. The discipline which investigates and evaluates methods of inquiry, of
validation, of teaching, etc. 2. a theory within that discipline." As Mautner
notes, methodology.
Research is at the heart of the doctoral enterprise. To meet the challenge of
appropriate form and structure, w e must establish a solid foundation for
research methods in design by developing a systematic inventory of methods.
To do that, we must also engage in the systematic and analytical study of
methodology for our field.

Call to a multilogue
A multilogue is a neologism that extends to the members of fields or
networks the sense of a larger, durable conversation implicit in dialogue.
When co-chairman David Durling asked me to prepare a short paper for
the conference on the issues of form and structure I assembled and summarized
my notes from the various studies and debates. While I have worked to
organize the issues and pose ques tions in a systematic way, I have not
d eveloped the issues as fully as the field requires.
As I struggled with this task, I realized that we would have among us at
La Clusaz a powerful assembly o f scholars, researchers, and practitioners.
Among us all, a systemic inquiry will begin to produce a rich overview of the
questions and issues, and the beginnings of a rich range of robust solutions to
the problems we identify.
In this presentation, therefore, I have tried in a reasonable but not
comprehensive way to identify the central questions we must now address in
developing robust forms and structures for doctoral education in design..
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Session 4
The relationship between practice and
research in design.
Design integrates several fields with different research traditions and
competing methodological claims. The relationship be tween theory and
practice poses a challenging problem for doctoral education in design. Design
disciplines s uch as engineering or computer systems have well-established
doctoral traditions. Others, such as industrial design or information design,
have hardly begun. The relationship between practice and theory is a challenge
in established fields and new areas. This gives rise to debate on what is called
'practice-based' or 'practice-led' research. Session 4 addressed the general issue
of the relationship between practice and theory and the specific issue of
'practice-based' research.
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Problems and benefits of
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design curriculum
Lorraine Justice
Georgia Institute of Technology, USA

...

The design field is in a dichotomous position; many designers trained in arts
and crafts methods see design research as a block to their creative expression,
while other designers see the value of design research as a basis for
strengthening their work. While the debate about design research continues, it
is important that students on all levels are provided with design research
content of some kind. Finding trained faculty to teach design research methods,
fitting new content into an overloaded design curriculm, and dealing with
departmental politics on design research are just some of the obstacles that
make the transition difficult. Documenting and disseminating design research
and adding depth and breadth to our field are just two of the benefits of design
research. Moving toward a research-based design curriculum can be
accomplished by aligning the right faculty and students to move the vision
forward and by strengthening design inquiry and evaluation through research
that is conducted from our field.
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Problems and benefits of building a research-based
design curriculum
Until recent years the majority of designers were trained in the methods of arts
and crafts. These methods focused more on the self-expression of the designer,
and an intuititve sense for problem solving, than inquiry through an act of
systematic investigation (Koncelik 1990). The schools in the United States have
since divided into a band of design philosophies that stretches from the very
artistic and self-expressive design methods to the very scientific, researchoriented design methods used for problem solving for others. Many schools are
striving to find a middle ground: use design research to help define problems
and evaluate solutions but keep creativity alive. As we know, these two
dictums don't always support each other in academic and professional design
environments (Heskett 1980).
While self-expression for some design problems provides wonderful
design solutions, complex design problem solving that needs intensive
teamwork, requires activities in line with design research. Design research goes
beyond the wants and needs of the individual designer espousing what he or
she thinks the consumer wants, and into the realm of external inquiry. But
design research is not the answer to all design problems; the experienced design
researcher should know when the inquiry is effective and valid and when it is
not. Knowing when results are not generalizable to a design problem is a skill
that researchers learn through practicing research and abiding by research
guidelines (Sommer and Sommer 1997).
We cannot have enough experienced design researchers until we begin to
incorporate design research methods in the graduate and undergraduate degrees.
But several problems exist when we incorporate change into the already full
design curriculum. In addition, this embrace of design research is not engaged
in by all and it can take faculties years to agree on how to go about this change
Oustice 1998). It will be up to those schools who can manage the change and
bring the design research efforts in the field along at a faster pace to show what
can be done. Training in design research methods is needed for faculty also.
Superfluous treatment and misdirected attempts at design research will hinder
the worldwide effort. Our design research reputations are up for scrutiny. But the
debate as to what constitutes design research and what is the purpose of design
research should continue to be explored (Manzini and Pizzocaro 1998) to enrich
the decisions that go into research-based design programs.
The following section covers the problems with incorporating design research
into an existing design curriculum. My awareness of these problems comes as a
result of experience with two curriculums that were redesigned to incorporate
design resea.rch methods in both graduate and undergraduate studies.
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Problems With Building a Research-Based Design
Curriculum
The problems with incorporating research in design range from macro to micro
.
m scope:
•

Vision of research in design
The most important issue is that the design program has a vision of what
design research is and that the faculty are in relative harmony on the issue.
Without a champion for design research, and supporters, the impetus for
change will not occur effectively.

•

Fitting new content into the curriculum
The advent of technology, strides in anthropometry and human factors,
and materials and processes issues are some of the new content areas that
have been added to d esign curricula over the past fifteen years. The
incorporation of design research has been made by a small number of
schools but more are wanting to move into this area of content and provide
their own coursework in design research.

•

Analytical processes do not always breed creativity
The thought processes needed for some forms of research are not always
congruent with the serendipitous outcomes of creative activity. It takes
practice to learn to blend the two processes and, in some cases, for one to
effectively enhance the other.

•

Curriculum approvals
Obtaining approvals for new course work such as design research can be
prohibitive. If the budget does not allow it, or the faculty cannot agree, then
smaller portions of design research methods can be taught within the framework
of design studios, or another course, until formal approvals can be made.

•

Departmental politics
Faculty divided on the issue of design research (or any other issue) will
hinder the progress of their program, their students and possibly their
careers. Before launching into major reorganization, it is best to find support
in administration and then engage in radical reconfiguration of the faculty.

•

Finding instructors who are research-based

It is essential to find instructors who are educated in research and can
incorporate research methods into their coursework. As research based
programs grow, it will be critical to find the right faculty. Hiring from
outside the field may be necessary (and wanted!) in some cases, in order to
have students explore various research methods.
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•

Tenuring professors who are not research-based
Tenure track professors at research institutions in the United States
experience greater difficulty obtaining tenure when they do not engage in
design research. Promotion and tenure committees understand the
activities of the arts and crafts faculty but not the diverse activities of the
designer. Those designers following a more traditional research path can
compete more favorably for tenure.

•

Expense of new courses
In some cases the expenses of new courses can be assuaged by conducting
corporate design research. Th e issue with this method of fundraising,
however, is how closely involved the company is with the research.
Distance between client and researcher might be best in order to keep the
study objective.

•

Holding on to "fresh" design ideas through teamwork and details
Staying creative while conducting design research is a talent that needs to be
nurtured. Designers may find that they get many of their best ideas for
design solutions while the problem is in the inquiry stage. Thorough
notetaking and visual recording throughout the process will help to alleviate
the separation of design research, creativity and team decision-making.

While the problems of moving past this era of change are many, the benefits of
design research need to be considered as impetus for this change. The following
section lists some of the major benefits of design research

Benefits of Design Research
•

Opens up depth and breadth to our field
Design research opens up new areas and opportunities to the field of
design. It allows us to borrow from other disciplines and understand their
ways of solving problems. It moves us into research relationships with
others working the same problem and in tum allows us to bring more
problem-solving knowledge back to our field.

•

More acknowledgement for the design fields
The value of our field rises the more design research is conducted,
documented and disseminated. This process gives other disciplines insight
into the value of the design field and how design processes can help solve
their research problems. As our field grows, it is important that the design
work, which should include research, is of appropriate rigor and
validation. Much of this evaluation can come from design research.

382

Chapter 45

•

Problems and benefits of bui lding a research-based design curriculum

Meaningful work
Complex design problems that require extensive inquiry and evaluation become
more meaningful when they are grounded in theory or systematic inquiry.
Research allows exploration of the world view of a problem that may not often
occur when design problem solving is a solitary and internal process. In addition,
when designers solve problems for uses and users, others can bring quality to the
solutions that might not have been easy for designers to discover on their own.

•

Building a research base of design knowledge
Continued research by designers and design teams will help our field build
a base of design knowledge that will enable other designers to move
forward with problem solving a t a faster pace and with background
knowledge of the problem issues.

•

Documentation and dissemination of research findings
It is imperative that design research be documented in a systematic way so
that others can understand the design research process and outcomes. It
is even more important that dissemination occurs so that others are aware
of the work that has been done.

•

A recorded history of our field
After years of documentation and dissemination o f design research, a
naturally recorded history of our field will occur. We will be able to track
the trends in design through the records of design work that was done
throughout the years. Already, we have lost information on important
design events and years of design history through the lack of
documentation of our field.

•

More tenured positions
Those designers who are able to conduct design research and work within
the realm of systematic inquiry and documentation will find they are more
easily tenured in the United States research institutions. Designers who
rely solely on consulting and a few publications will have difficulty
qualifying for permanent teaching positions in these research institutions
where faculty are expected to create a body of knowledge that will lead to
a contribution to the field of design.

•

Research-defined design problems
Design research activities that center on inquiry are very useful for defining
design problems at their inception, before ideation takes place. These
research activities can take place to help the designer understand the scope, or
world view of the problem (Creswell1994), or help the client to understand the
exact nature of the problem he or she is asking to have solved.
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•

Research-evaluated design solutions
Design research activities that center on assessment are extremely valuable
in the final evaluative stages of design solutions. A plethora of research
methods exist to assist the designer in evaluating design decisions.

•

Higher salaries
Faculty who work at research-based institutions experience a higher salary,
in most cases, than their connterparts in arts-based institutions. Unfair as
it may seem, scientific activities usually warrant more departmental
fnnding and higher salaries that arts-based schools, and the designers in
research institutions have benefited from this association.

Moving Toward a Research-based Curriculum
As stated earlier, there are problems with incorporating design research into
existing curricula, but the benefits propel us to see that changes are made.
Listed below are just a few of the thoughts on moving toward design research
in our schools:
•

Design research courses on nndergraduate and graduate levels
Design research is needed on both levels to provide a continuum of design
research activities. Undergraduates may eventually become graduate
s tudents and those who are unaware of design research will be at a
disadvantage in graduate school.

•

Hire designers who believe in research
Faculty who are not passionate about design research will not inspire good
design research in their students. The faculty must believe in the benefits
and provide the necessary rigor for good research results.

•

Require research for nndergraduate projects
Undergraduate design research can be incorporated in several ways
throughout the curriculum. A separate course can be offered, as well as a
reinforcement of design research exercises used in conjunction with studio
projects. There are many different ways to incorporate design research and
in varying degrees of intensity.

•

Reinforce benefits of design to students
Students need to be made aware of the benefits of conducting design
research and realize that a phrase "because I like it" during a critique does
not suffice. Smaller and more manageable design research exercises may be
needed to encourage them to use design research as a tool to help them
with solutions and evaluations for their design work.
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•

Re-route faculty who oppose design research
Faculty who do not support design research may need to be reassigned to
other areas of the program or asked to find another institution that is
aligned with their beliefs and philosophies. Having faculty members at
odds can hinder programs for years, without much progress being made
by any of the members in any direction.

•

Re-route students who want art but are in design programs
Students often enroll in design programs but are unaware of the type of
design program and coursework that will be required of them. Some
students balk at being asked to do "boring" research while others find it
rewarding. Students who wish to engage solely in arts and crafts activities
may need to attend another school.

•

Insist on rigor
Design research must include a systematic, well-documented process that
can be put forward for debate. This scrutiny of methods, documentation,
outcomes and generalizability of findings is the type of scholarly debate
that will require designers to defend their work and take the mystery out
of the process for others who work with designers.

Conclusion
The current dichotomous position of the design field may someday prove to be
the strength of the design field, helping us not to err on the side of art or science,
but to find the perfect blend of arts and science methods and processes that
improves the work of the designer. The debate as to what constitutes
appropriate design research should continue for many years. A true
assessment of what design research should be cannot be made with informed
conviction because the situation is still too new. Exploration and inquiry into
other fields will be needed to assess which research methods will work and
which will not. This process will shed light on what the design field must
create for ourselves by ourselves.
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of design research as reflection
in and on action and practice
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Coventry University, UK

In this paper, I argue for a form of design research which I have previously
defined as research-within-design (Scrivener, 1999). Here, in recognition of its
debt to Schon's (1983) theory of design as reflective practice, I rename it as
research-in-design. Research and design are two practices that are generally
held to be separate in both quantitative and qualitative research paradigms. In
contrast, it is argued that in research-in-design, research and design are
irrevocably coupled. Indeed, research-in-design is conceived as different to
everyday design only in the extent and degree of reflection in and on action and
practice, and reflection on reflection itself, that it involves. After outlining the
concepts that are central to research-in-design, I sketch out the shape of a
research-in-design project and the character of research rigour, and the stance
of the inquirer, in this practice.
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Towards the operationalisation of design research as
reflection in and on action and practice
The Separate Practices of Design and Research
It is sometimes overlooked that design and research share one important and
common feature; each is a practice. How~ver, the generally held view is that
they are not one and the same practice. While design innovates, research
acquires new knowledge and it is on this distinction that the separation
between the two practices hinges.
Essentially, the dominant epistemologies do not admit design as a legitimate
knowledge acquisition method. Whether the research approach is Scientific
Method or New Paradigm, research and design are separate activities. When
functioning as researcher, the designer must step out of design and become an
observer of it and others doing it. A new perspective is needed if the practice of
research is to be integrated with the practice of design. Clearly, the practice that
emerges will be neither research nor design, as currently understood.

Reflection in Action and Practice
The foundation for such a new practice in which designing and researching go
hand in hand is to be found in SchOn's (1983) theory of design as reflective
practice. Schon introduces a number of concepts that are of central relevance
here: knowing-in-action, reflecting-in-action and reflecting-in-practice. In
everyday action our knowledge is ordinarily tacit, implicit in our patterns of
action and in our feel for the stuff with which we are dealing - our knowing is
in action. Similarly, the professional depends on tacit knowing-in-action. On the
other hand, we often think about what we are doing. Usually reflection on
knowing-in-action goes together with reflection on the stuff at hand. As the
professional tries to make sense of it, he also reflects on the understandings
which have been implicit in his action, understanding which he surfaces,
criticises, restructures, and embodies in further action. A practitioner's
reflection in action conducted in the context of a practice (i.e., knowledge and
ways of working automated over an extended period) can serve as a corrective
to over learning. In these instances, reflection-in-practice, the practitioner
reflects on his knowing-in-practice.

The Underlying Process of Reflection-in-Action
Schon (1983) conceives the design task as a unique situation and design as a process
of learning about the situation and the extent to which it conforms to an initial
framing of the problem. Given complexity and uncertainty, ordering schemes
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usually drawn from past experience must be selected and imposed on the situation.
But as the situation talks back the problem may need to be reframed. Oosure of the
task depends on the gradual shift from exploration to commitment.
Schon (ibid.) asks further questions of this process, the answers to which both
help to characterise research-in-design and clarifying why it is essentially different
from other forms of design research. If the practitioner conducts a reframing
experiment how are these evaluated? Accepting the uniqueness of a situation, how
is the accumulated experience of practice made use of? If reflection-in-action is a
kind of experiment, in what sense is such on-the-spot experimentation rigorous.
Given that the characteristic research stance is that of objectivity, control, and
distance, how might the stance of the practitioner be described?
The answer to the first question is that evaluation is grounded in a frame
experiment's ability to keep things moving and the practitioner's appreciate
systems, i.e., that knowledge which the practitioner draws on to establish
whether changes and unintended changes are liked or disliked. Schon views
the practitioner's experience as a repertoire of 'examples, images,
understandings, and actions'. According to Schon, when a practitioner makes
sense of a situation that is perceived to be unique, she sees it as something
already present in her repertoire. It is this capacity that allows us to bring past
experience to bear on new cases.
Schon defines several types of experiment in practice. Exploratory
experiment is when an action is undertaken only to see what follows, without
accompanying predictions or expectations. A move-testing experiment is when
an action is undertaken in order to produce an intended change. Such a move
can be affirmed or negated. A hypothesis-testing experiment succeeds when it
effects an intended discrimination among competing hypothesis. Schon argues
that experiment in practice is different from research in a number of ways. First,
the practitioner is interested in transforming the situation from what it is to
something better. Second, when a practitioner reflects-in-action, experimentation
is at once exploratory, move-testing, and hypothesis testing. The three functions
are fulfilled by the very same actions. Fourth, in hypothesis-testing the
practitioner is in imperative mode, 'Let it be the case that X... .', and shapes the
situation so that X b ecomes true. Phenomena are changed to make the
hypotheses fit. Fifth, the practitioner violates the canon of controlled
experiment, which call for objectivity and distance. The practitioner 's relation
to the situation is transactional. The situation is shaped by the practitioner, but
in conversation with it, so that his own models and appreciations are also
shaped by the situation. Sixth, the practitionerI experimenter must discriminate
among contending hypothesis only to the point where moves are affirmed or
yield new appreciations of the situation. In the practice context the
experimental logic is one of affirmation not confirmation. The sequence
initiated by the negation of a move terminates when a new theory leads to a
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new move which is affirmed. Seventh, hypotheses must lend themselves to
embodiment in a move. Only hypotheses that can immediately translate into
design are of interest.
According to Schon, the distinctive features of experimenting in practice
carry with them distinctive norms of rigour. Table 1 shows the full range of
outcomes arising from on-the-spot experimentation; those that meet the
practitioner's expectations or not, together with the desirability of intended and
unintended consequences. Each of these cases requires a specific response from
the practitioner and rigour in on-the-spot experimentation is a matter of
responding in the appropriate manner. For example, in the first case the
outcome is not as intended and the results are undesirable. Consequently,
rigour in on-the-spot experimentation requires that the practitioner reflect on
his theory of action and why it has not produced the intended result.
Consequences In relation to Intention

08$lrablllty of all perceived consequence$, Intended or unintended

1. Surprise

Undesirable

2. Surprise

Desirable or neutral

3. No surprise

Desirable or neutral

4. No surprise

Undesirable

Table 1: n rc outcomes of OtHhe·spol·expcrimentation ((rom SellOn, 1983:153)

From Practice to Research-in-design
SchOn's (1983) theory of design as reflective practice provides us with all the
concepts we need for the development of research-in-design. Schon describes
how practice is an exploration in which the practitioner seeks to come to terms
with a given design task. This exploration involves the formulation and testing
of ways of proceeding: experiments that are an integral part of the activity we
call design. Generally, all thinking in this activity is directed toward action.
Occasionally, when experiments don't work or when they produce unintended
consequences, the practitioner is forced to reflect on the knowledge and
strategies implicit in her thinking (cf., Figure 1, reflection in action, RIA). At
such points the designer steps out of action momentarily and past actions and
outcomes become objects of conscious attention. Design practice is made up of
projects lasting days, weeks or months. Whenever work is suspended, at the
end of the day, at weekends, during project suspensions and upon project
completion, the opportunity exists to reflect on the current project, the approach
taken to it, and on its relation to past projects (cf., Figure 1, reflection in practice,
RIP). Additionally, these reflections can become themselves the objects on
further reflection.
Generally, such reflection is urtremarkable and private to the practitioner,
and usually goes undocumented. However, it is central both to the designer's
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ability to successfully complete projects and to his development as a practitioner.
I would like to argue that in both respects, and particularly the latter, there is a
case for reflecting on reflection in action and practice, for making it more public,
and for docwnenting it more systematically. Indeed, it is this that elevates day to
day practice to the activity that I have called research-in-design.

RIP

RIP
RIA

Fig 1: Reflection in ond ocross design <pisodes ond projects

The Shape of a Research-in-design Project
A research-in-design project will be grounded in a designer's current practice
and realised in future projects. Consequently, it should begin with reflection on
past practice and appreciative system. This will generate issues for further
investigation, goals for future practice and a reappraisal of appreciate system
(e.g., a higher value might be put on sustainability or user involvement in the
design process). This reappraisal is likely to stimulate a search for information
and knowledge relevant to identified issues, goals and appreciation.
Only superficially does this resemble the preparation stage of more typical
forms of research; the differences in preparation stages are fundamental and
must be recognised. First, in research-in-design the goal isn't to draw a
boundary separating what is within and outwith the focus of study; and,
having circumscribed one's domain of interest, to identify within it an
unanswered question that lends itself to expression in a single goal or
hypothesis that when achieved, or tested, will make an original contribution to
knowledge. Instead, in research-in-design, multiple issues and goals may be
appropriate and it should be acknowledged that these may change, grow, and
be given different emphasis as the work proceeds. While the literature review
in traditional research puts emphasis on the logic of hypothesis selection,
preparation for research-in-design sets out to provide a valid rationale that
affirms the direction of inquiry. Second, while knowledge review and
information gathering should be rigorous in research within design, because
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issues and goals are manifold this process will be necessarily broad in scope
and lacking in depth. Furthermore, knowledge acquisition and information
gathering activity will be stimulated when progress becomes difficult. Thus, the
breadth and depth of relevant knowledge and information are likely to widen,
deepen and accrue with the research.
Following the initial preparation stage, further opportunities to reflect in
and on practice will arise at the completion of design episodes. Here the
designer should reflect back on the issues, goals and appreciations surfaced in
the preparation stage. At the end of the research-in-design project there should
be a final reflective stage. This should reflect both on the project as a whole in
relation to the issues explored, the goals attained, and development in
appreciative system, and on the reflection in action and practice itself. Pre-,
within- and post- project reflections would provide the primary material for
communicating and sharing experience with peers.

Documenting Research-in-design
Systematic documentation of designing and reflection-in-action and -practice
plays a crucial role in supporting the practitioner's reflections and in bringing
greater objectivity (or critical subjectivity) to the whole research-in-design
project, both for the researcher and those to whom the project is communicated.
While systematic, relevant, and practical methods of documentation need to be
developed specifically for research-in-design, useful schemes can be
appropriated from other research realms.
For example, 'think aloud' methods (Erikson and Simon, 1993) could be
used to record reflection-in-action, thereby facilitating reflection on reflectionin-action. Using SchOn's (1983) theory, Valkenburg and Dorst (1998) have
developed and tested a method for describing design as reflective practice. This
method provides rules for identifying framing, naming, moving and reflecting
activity, and the method might be simplified for research-in-design purposes.
Additionally, field trial and qualitative research methods offer a rich repertoire
of potential techniques for recording and analysing activity.

Rigour and Reflexivity
We noted above the consequences of on-the-spot experimentation and their
implications for the designer's subsequent actions, e.g., reflection is on how the
task has been framed and the associated theory of action is necessary when a
move is unsuccessful and yields und esired consequences. Rigour in on-the-spot
experimentation demands that these events are acknowledged and handled.
Another aspect of rigour relates to the stance of the inquirer. According to
Schon (1983) the inquirer must impose an order of his own rather than falling
into his transaction with the situation. At the same time as trying to shape the
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situation, the inquirer must be open to the situation's talk-back. Also, he must
depend on relative constant elements that he may bring to a situation otherwise
in flux: an overarching theory, an appreciative system, and a stance of
reflection-in-practice.
A third aspect of rigour relates to the researcher's engagement and
contribution to the activity of s tudy. Reflexivity is the name employed in
qualitative research for the cyclic process whereby the way w e describe a
phenomenon changes the way it operates for us, which in turn changes our
perception, which changes our d escription of it, and so on. The term is used
both to describe the process and the researcher 's attempts to acknowledge its
effects and impact on her research. Tmdall (1994) argues that in this latter sense,
reflexivity is possibly the most distinctive feature of qualitative research. She
explains that, 'It is an attempt to make explicit the process by which the material
and analysis are produced' (1994:149). In essence it is an on-going and
disciplined self-reflection in which the research topic and process, together with
the experience of doing the research, are critically evaluated. Like qualitative
research, the researcher-in-design is central to the sense that is made and is
engaged in a process in which reflexivity dominates. Hence, reflexivity must be
seen as a central feature of research-in-design.

Conclusions
I have argued for a kind of research called research-in-design. The primary
feature that characterises this from other forms of design research is that it goes
hand in hand with designing, i.e., it closes the traditional gap between research
and design. Furthermore, I have argued that Schon's {1983) theory of design as
reflective practice, with its concepts of reflection-in-action and -practice, the
norms of on-the-spot experimentation, and the inquirer's stance, provides a
conceptual foundation for research-in-design. Indeed, the primary distinction
between everyday design and research-in-design, is the greater emphasis given
to critical reflection on action and practice, on reflection on reflection itself, and
the communication of this in a public and sharable form. I have also sketched
out the research-in-design process, showing how it is different in quite
fundamental ways to the conventional research process, and h ow design
activity might be recorded to facilitate reflection.
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This paper discusses ways that knowledge may be found in or through artefacts.
One purpose is to suggest situations where artefacts might be central to a narrative,
rather than secondary to a text. A second purpose is to suggest ways that design
and production of artefacts might be instrumental in eliciting knowledge.
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Knowledge and the artefact
Four general situations are proposed:
•

Simple Forms- an artefact demonstrates or describes a principle or technique.

•

Communication of Process - artefacts arising from a process make the
process explicit.

•

Artefacts Within the Research- artefacts are instrumental in advancing the
research by communicating ideas or information.

•

Knowledge Elicited by Artefacts - artefacts provide a stimulus or context
which enables information to be uncovered.

Simple Forms
An artefact may describe itself, a principle or another artefact. In research
projects the authors have found situations where an artefact is the only reliable
way to communicate across the whole community served by and engaged in
the research. This section starts with a relatively simple mechanical example,
then discusses a more subtle problem concerning people with severe
disabilities.

A physical model which demonstrates a principle
A mechanical, skeletal arm (Fig 1) was produced in research concerned with
analogies for human anatomy, described in detail elsewhere (eg Rust 1999;
Whiteley 1999; Rust 1998). The model provides a close analogy for the human
skeletal arm.

Fig J: Meclranicalanalogy for skeletal am•

Construction is obvious and can be recognised by a person who handles and
manipulates it. Before the model existed there was no evidence that anybody,
anywhere, had constructed such a thing, or knew how to. Once the model was
available it became evident that any person with mechanical knowledge can
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understand how it works and how to construct one for themselves. The model also
demonstrates principles which can be applied to the design of a number of things,
eg: prostheses, surgical implants, animatronic devices and computer animations.

Graphical representation of an artefact
Drawings complement the original artefact and give quick access to technical
detail. (Figs 2, 3) are from a set o f 5 pages which provides a complete
description of the artefact. The drawings and the model are an invitation to use
these general design principles as a foundation for the design of a useful
artefact, Fig 3 shows how the integrity of the basic mechanical analogy can be
preserved in a completely different configuration .

Fig 2: 11/ustr•tion of mcch•nism

Fig 3: AltmUlli<>t configurotion

Text descriptions - the Patent problem
This design has been patented. Patents are substantial written descriptions with
illustrations, patent specialists are highly trained to use very specific language.
Arguably, very few lay people, no matter how well versed in their own technical
disciplines, could write a patent description to withstand a legal challenge.
A patent specialist inspected the model and discussed it with the designer for
less than 1 hour. Some of the discussion was about description of the artefacts,
most was about possible applications. The designer provided 5 pages of
technical illustrations with a brief commentary. Working only from this material
the patent specialist produced two patent descriptions totalling 34 pages of text
supported by 4 pages of illustrations
The patent provides a comprehensive technical and functional description of
the artefact, sufficient to establish intellectual property in a court of law. A
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person with good mechanical and anatomical knowledge could decode it
sufficiently to understand the design principles involved,
However the patent description would be of very little help in understanding
the most significant aspect of the design - the achievement of natural wrist
motion - for anybody who does not have a good unders tanding of the
anatomical principles, The model, on the other hand, has been found to provide
immediate recognition of the anatomical principles for any person who can
manipulate and compare it with the action of their own arm alongside a basic
skeletal model (Fig 4)

Fig 4: The analogous ann mtdtanism logdlr~r willr a sktlrtal anu and a human ann

The authors do not wish to conflate the immediacy of the artefact with the
complexity of the patent text and make any general claims for artefacts over text
but this example shows how a model or drawing can provide direct and useful
communication.
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The artefact as a bridge
Chamberlain (1999) describes a research project in which designers needed to
work with children who were profoundly deaf, or deaf and blind. The project
dealt with "vibrosound" therapy using furniture which embodied loudspeaker
enclosures in its design (Figs 5, 6).

Fig 5: Vibrosound Furniture

Fig 6: Modub>r Systtm

After some initial work, experimental furniture was constructed and the
children were able to engage with the research for the first time. The trials
demonstrated the potential for vibrosound but, importantly, they also allowed
the children to express needs and desires which might be satisfied by the
artefacts. Most significantly the researchers came to recognise that children
wanted and could have some choice and control of their own experiences and
the research moved on to examine the potential for this and the value of
allowing the child, rather than the therapist, to choose the sensory experiences.
At the start of the project there was good engagement between experts with
theoretical understanding (eg loudspeaker technologists, therapists, clinical
researchers, manufacturers, carers) and this quickly resulted in a set of designs
which met the needs and priorities of all of these people. However the key group,
the children, could not recognise the research and participate in it until the
artefacts existed. Up till that point it is arguable that the designers had done a
professional job in embodying criteria and knowledge in a design but, once the
children were engaged with the artefacts, the research entered new territory and
the designers' role was to develop and evaluate significant new ideas.
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Communication of Process
Rivka Oxman (1997) suggests that a "sequence of sketches can act as a record
of reasoning processes which can be inferred from a transition of states from
one representation to a subsequent representation". In exploring possible
analogies for the human arm, the designer, Graham Whiteley, used drawings
as the main process for learning and evaluating anatomy, exploring geometry
of the joints and interaction between elements, examining possible mechanical
analogies for the joints and developing detailed designs. The designer's use of
drawings is described in detail elsewhere (Rust, 1998). Two examples are shown
here (Figs 7, 8)
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These processes might be described in text but this would impose an
interpretation on material which might speak for itself. In considering how to
record and archive the research we are investigating an approach in which the
full archive of drawings and experimental models is available for reference and
a narrative is constructed from selected images supported by the least possible
text. This is particularly important for the designer who will not be required to
switch into a new mode of description and can exploit his graphical skills to
communicate the research.
The problem of switching hats and becoming a writer has been described
by colleagues in several disciplines as "doing two PhD's". Many people may
feel that this opens the door to less rigorous reporting of research but we would
like to record the concern of a senior colleague in engineering who sees students
with good writing skills and relatively weak practical research work being
regarded more highly that those with excellent research who are not so fluent
in text. Any approach which could allow good work to be recognised and
understood is worth keeping under review.

400

Chap ter 47

Know ledge and the artefact

Artefacts within the research process
Paul Chamberlain's research (above) shows artefacts used within the research
process. Here we describe two other examples of artefacts used to bring about
a useful change.
In the work on analogous arm mechanisms, intended to support future
designs for prostheses, the researchers wished to engage with a group of
amputees to explore their needs and aspirations. From informal contacts it was
apparent that most of these people were disenchanted with the products and
services available to them and had lost hope of any beneficial improvement.
This was seen as a barrier to involving them in a speculative discussion and it
was necessary to do something to "unlock" this situation.
A video was compiled, bringing together material from documentaries
and fiction. Eg: documentaries demonstrated the relative success of artificial
legs and some design thinking behind animatronics. The movie "Edward
Scissorhands" illustrated problems of specialisation (a problem with current
prostheses) and science fiction movies such as "Robocop" and "Bladerunner"
represented some ideals which people have, questioning whether an artificial
limb is part of the individual and whether it dehumanises them.
As a result the group engaged in a speculative discussion that was not
possible before and a number of important ideas were identified. ror example,
people who dealt with children argued for a prosthesis which was both highly
functional and constructed of soft materials. This is not available and had not
been raised in previous discussions with this group.
In the same research, a batch of good quality models were made since
collaboration depends on other researchers having access to prototypes. The
first of these models was taken recently to a research centre concerned with
artificial muscle in order to evaluate their technology. It was discovered that
researchers in the centre had previously attempted to construct a similar model
as a test rig and had found the task impossible with the resources and
knowledge available to them. As a result the researchers had not been able to
investigate the use of their materials in an anatomical context, even though this
was their expressed aim.
Not only did the model provide the researchers with the test-rig that they
needed, but it provided an important source of anatomical understanding.
The researchers had made some erroneous assumptions about muscle
function but, once in possession of a model arm and an anatomical drawing
showing muscle routing and attachment, they were in a position to proceed
to realistic tests.
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Knowledge elicited by Artefacts
Artefacts can unlock knowledge held by individuals. Often this is tacit
knowledge which is very difficult to uncover by other means.
C. Thomas Mitchell (1995) has described how simple floorplan models
were used in a housing design project in Jordan and a commercial development
in the United States to work with the people who would use the buildings. In
Jordan, it was found that men and women had entirely different priorities and
requirements of different families varied greatly, requiring an individual design
for each house.
During the research into anatomical analogies it was discovered that the
models produced in the research could be interrogated directly by experts who
were used to palpating human arms, providing rapid evaluation of the models
and their relationship with the original anatomy. This approach was taken with
a medical physicist, two surgeons and an osteopath.
The responses were detailed and informative, delivered in a combination
of words and actions (we intend to make a video record of future sessions to
capture this). Not only did the evaluation provide useful information and
validation of the design approach but the responses of each of the different
specialists helped us to understand the priorities and experience of the different
disciplines represented.
The evaluation was particularly useful as all quantified information on
skeletal motion comes from physical measurements of living subjects. All
measurements in this project and previous research (eg Besson 1997;
Karabinova 1997) used similar methods and were subject to the same danger of
inaccuracy due to interference from soft tissue. Qualitative evaluation by
experts was a new source of data and provided a form of triangulation only
available with a good quality physical model.
The final example comes from an exhibition curated by Scott Hawkins
(2000) while investigating uses for narrow timber from biomass plantations,
The exhibition was intended to raise awareness of the wide range of products
and production methods which employ wood and wood-based material and to
stimulate craftspeople to consider producing higher value products to benefit
the regional economy and the environment.
During the exhibition several people with different professional
backgrounds were invited to explore the idea that objects in the exhibition
might elicit useful ideas and thinking, particularly about new opportunities for
craftspeople and designers. Participants worked in pairs (of people who had
not met previously) to explore specific objects and report their findings to the
group, followed by a more open discussion.
It was apparent that some objects did not "break the ice" while others
drew the pairs into animated discussion and close engagement with the objects.
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All the discussions resulted in ideas from different individuals being combined
to synthesise new thinking. The researchers noted that the artefacts provided
a common reference point for people from different disciplinary backgrounds
and allowed individuals to bring their knowledge into the arena with very little
evidence of misunderstanding between participants despite the diverse views
being expressed.
The greatest debate, arose from a West African beer cooler, of woven
construction which challenged ideas of how to produce a watertight container,
raised questions about the status of artefacts in different societies and
stimulated a direct emotional response from several participants.
In the discussion it was agreed that the artefact had great emotional appeal
(one member of the group hugged it for most of the discussion and all wanted
to hold it) and represented some progressive values such as engagement with
quality of production for personal satisfaction rather than utility or reward.
However it was not relevant to our lives in England today.
The discussion moved on to the idea that we might seek to make artefacts
which would be useful and relevant in our own lives and have the same values
for us that the beer cooler provides in its context. Ironically, it was then revealed
that the beer cooler had been purchased as a tourist souvenir and there was no
evidence of its authenticity, however this did not invalidate the effect it had on
the group or the insights that were developed.

Conclusions
Most of the examples given here arise from the authors' own research. Apart
from the last case, in which a specific activity was planned and recorded to
explore these issues, evaluation has been through reflection during and
following the activities described. We suggest that the examples are persuasive,
that they indicate methods which others may find useful, but a good deal more
work and many more examples are needed to support proper understanding.
To summarise, the examples demonstrate that artefacts, in this case
drawings and prototypes, can provide clear descriptions of designs, principles
and processes. They can communicate across boundaries of discipline and
experience. They can support the progress of research and they can be
instrumental in eliciting knowledge, including tacit knowledge, in and from
individuals.
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Educating the practice-based
researcher: Developing new
environments for collaborative

and constructive learning
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Practice-based Ph.D research has become a recognised and validated form of
research in Art & Design. This development has raised many important issues
about preparation and training appropriate to this kind of research. Through
our experience of supervising and examining practice-based Ph.Ds the authors
have developed structures and resources for educating the practice-based
doctoral researcher. This has resulted in a unique 2 year part-time distance
learning course- the Research Masters in Art & Design (M.Res) (http:/ I
www.rgu.ac.uk/mres) which provides high quality preparatory research
experience for practitioners. The course is providing a vehicle for evaluating a
new virtual learning environment called studiospace, designed to promote
collaborative modes of working and constructive learning, with the emphasis
on visual thinking and practice. This kind of networked learning environment
enables professional practitioners and educators in visual disciplines to access
practice-based research training and experience as part of a supportive cohort,
whilst remaining firmly connected to their professional working context.
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Educating the practice-based researcher: Developing new
environments for collaborative and constructive learning
Practice-based Formal Research in Art & Design:
framework, format, quality
Over the last ten years practice-based Ph.D research has become a recognised
and validated form of research in Art & Design (Practice-based Doctorates in
the Creative and Performing Arts and Design, UK Council for Graduate
Education, 1997; Gray, 1998). It recognises the complexity of professional
contexts, and attempts to identify and address questions relevant to that context
through practice, within a rigorous formal research framework for the award
of Ph.D. For the practitioner, this formal framework provides a time and a
'space' for focused practice and critical reflection on and analysis of that
practice, in response to the research questions raised from the professional
context. The process and outcomes of the research must be made explicit and
communicable to professional peers in order to demonstrate contribution,
value, and potential impact. How can this best be achieved?
As visual practitioners we prefer to use, whenever possible, visual
methods of communication, increasingly making use of contemporary
technologies. For art and design researchers these technologies enable greater
opportunity for interactive debate, visualisation of process and presentation of
product. It is clear that a shift is occurring in the nature of Ph.D theses
submissions (ARIAD- www.ariad.co.uk)- from the thesis as a discrete text
(where 'thesis' is synonymous with 'the black book') to thesis as 'argument' (in
the true sense of the word), where evidence, in perhaps different media, each
contributing different kinds of information, provides appropriate access to the
argument, so that language is not 'doing the work of eyes' (Tyler, 1986). Ph.D
submissions have been validated which comprise a set of related elements- a
body of art/ design work, other media documents which support and
complement the work, and a text which sets out the argument, critically
contextualises the research, describes the methodology, details the outcomes
and concludes the argument. (For examples of completed practice-based Ph.Ds
see: Douglas, 1992; Wheeler, 1996; Pengelly, 1996; Graham, 1997.) In a similar
way, the format for the Ph.D thesis has been explored by submission in digital
format, for instance Bunnell (1998; in: Malins & Gray, 1999), and interesting
ways of disseminating design research findings in multimedia have been
developed at Birmingham Institute of Art & Design (e.g. Jewellery Research
CO-Rom). It is only by taking risks, learning from the results and putting
forward other approaches that our discipline will ever achieve the research
framework which it deserves.
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The development of practice-based research has raised important issues
about ' doctorateness'. (Practice-based Doctorates in the Creative and
Performing Arts and Design, UK Council for Graduate Education, 1997). As
with any other kind of research practice-based research must respond to the
criteria and standards for the Ph.D award (Green & Shaw, 1997) and quality
criteria which are generally accepted- 'rigour, relevance, revelation and return'
-the four R's (Cooper, 1996). The shaping of practice-based formal research has
evolved (and continues to evolve) through propositional constructions and
debate. Consistent with this approach, structures and materials for practicebased doctoral education are being piloted, evaluated and reconstructed in a
rigorous evolutionary process. Many of the characteristics of a constructivist
research paradigm (Cuba, 1990) have resonance for practice-based research in
Art & Design. It is therefore appropriate that the education of practice-based
doctoral researchers involves the use of constructive learning strategies.

Educating the Practice-based Researcher: developments
at Masters level
In order to try to address the preparation and training for practice-based
research, the authors decided to formalise some of the research structures and
content developed a t the Centre for Research in Art & Design into a set of
learning resources within a Masters level course. Market surveys and analysis
identified a key area of demand for these resources- professional practitioners
and educators desiring continuing professional development (CPD). Three
main requirements were apparent:
• to develop or enhance research skills and strategies in professional contexts
• to prepare for doctoral research
• to give an insight into research supervisory and management skills.
It was clear from this market response that the mode of delivery for such

resources would have to be part-time, employ open and distance learning
strategies, and be closely related to practice/ work-based issues. The pedagogic
structure which most appropriately accommodates research methods training
through a practice / work-based project is a relatively new kind of masters
degree- a Research Masters degree (M.Res). [For examples of MRes courses see
reference for EPSRC web pages]. Therefore, the unique MRes in Art and Design
was developed as a 2 year part-time networked distance learning course to
provide high quality research preparation and training for practitioners in Art
& Design. Crucially, the experiences from, and examples of, practice-based
research projects are continuously informing the development of content and
the structure of the course, as are demands from the professional context.
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The course is structured using the metaphor of a 'journey' of exploration,
comprising six learning modules focusing on the development and use of
appropriate research strategy and methods in relation to a practice/work-based
project. The modules are:
•

Planning the Journey: an introduction to research in Art & Design

•

Mapping the Ten·ain: developing an understanding of the context for

research

•

Locating your Position: planning and structuring a research project

•

Crossing the Terrain: exploring and using appropriate research methods in
Art & Design

•

lnterp1·eting the Map: methods of evaluation and analysis for research

•

Recounting the Journey: methods of synthesising and presenting research

w i11g cppq:x icte r~eotd
rut~oddcgiu ot~d Mett-odt

Fig: 1. Course stn ,cture of M.Rt:s in ArJ aud Desigu

The M.Res differs from other M level courses in Art & Design in its emphasis
on research methods training and their application in work-based/ professional
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practice contexts. It differs from an M.Phil in the fact that there is a cohort of
students, who engage in collaborative networked learning. As a course it seeks
to contribute to the debate about practice-based research using dialogue and
interaction between students, supervisors and external agencies in the
professional context. In order to achieve this the course employs strategies of
collaborative and constructive learning. Constructivism proposes that our
knowledge of the world is an individual construction that is a product of our
experiences of, and interactions with, the world rather than a reproduction of
someone else's view that has been communicated to us. As it is debatable
whether a 'consensual' body of knowledge exists in our discipline, a
constructivist approach would seem appropriate:

"The role of education in a constructivist view is to show students how
to construct knowledge, how to promote collaboration with others to show
the multiple perspectives that can be brought to bear on a particular
problem, and to arrive at self-chosen positions to which they can commit
themselves, while realising the basis of other views with which they may
disagree." (Cunningham, 1992)
The first student cohort of the M.Res. in Art and Design started in August 1999,
studying via networked distance learning through the course's web site (http:/
/www.rgu.ac.uk/mres). The delivery of the M.Res requires a sophisticated web
infrastructure, often referred to as a virtual learning environment or VLE. The
authors are undertaking a research project (funded by the Scottish Higher
Education Funding Council), which aims to evaluate the potential of computer
assisted learning (CAL) for Art & Design. To this end we have developed a new
VLE called studiospace. This infrastructure development is being used to
support the delivery of the M.Res in Art and Design (as well as other
undergraduate courses), and in turn the M.Res provides a vehicle for
developing and evaluating a range of new web tools and procedures for
teaching, learning and collaborative research.

Appropriate Learning Environments for the Practice-based
Researcher
'Studios pace' has been designed to promote collaborative modes of working and
constructive learning, with the emphasis on visual thinking and practice. This new
system is designed to support asynchronous communication between research
supervisors and students. The system is based on a relational database (FileMaker
Pro) and conferencing software (FirstClass- http:/ /www.softarc.com). This kind
of networked learning environment enables M.Res students to access practicebased research training and experience as part of a supportive cohort, whilst
remaining firmly connected to their professional working context. 'studiospace' is
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an example of a web portal, which provides access to a range of learning facilities
including authoring, communication and administration tools in an integrated
framework, providing the basis for an intranet/extranet system.

Fig 2. /nttrface to indit1idua/ student work space

The studiospace Learning Environment (www.rgu.ac.uk/studiospace/)
Studiospace has the following tools which support practice-based research
students and supervisors:

Authoring tools
Studiospace provides authoring tools for research supervisors. These tools
require no specialised programming skills, enabling multimedia content
development and assembly. This content is entered into a 'knowledgebase' and
appears pre-formatted into a web page within the studiospace interface.
This tool is important in research terms, as it encourages the accessing and
transmission of 'tacit knowledge' and individual research experience into more
explicit forms. It therefore enables shared research content development and
usable transferable knowledge. This content needs to be frequently revisited
and updated in response to contextual changes and new developments. It is not
a static 'body of knowledge' but an evolving research base for the discipline.

Communication tools
In studiospace the 'Hub' provides access to a range of communication and
collaboration tools that can be used for a variety of purposes. These tools
support collaboration in a range of media. They are important for researchers
410

Chapter 48

Educating the practice-based researcher

in order to develop dialogue with peers, structures for d ebate, and essential
peer review mechanisms.
•

Text-based Tools
e.g. email, WWW links, discussion forum, chat room, notice-board,
document sharing.

The d iscussion forum for instance is useful to research as it allows the archiving
of d ebate contributions which can be used to trace the development of a debate
over time.
•

Graphical Tools
e.g. visualisation tools, shared graphical interfaces for collaborative
research, simulation and modelling tools, whiteboard in g

Practice-based researchers in art and design need to understand and use visual
research methods. Shared graphical or multimedia interfaces can be used for
documenting the design process - brainstorming, visualising, annotating,
constructing and evaluating with tutors, peers or other artists and designers.
Such tools are currently being used to support a collaborative research across
institutions, especially in visual disciplines.
•

QAspace
Studiospace includes a searchable database of skill and process-based
multimedia resources - 'QAspace' - providing links to course module
content, as well as links to external web resources. In research terms this is
useful in providing a gateway to research-based resources, as well as being
a shared central resource which includes key references and a glossary of
research terms, important in developing a common ' language' of practicebased research.

•

foliospace - the virtual ' gallery':
The concept of the virtual 'gallery' is well-established as both a resource,
and an on-line 'shop-window' e.g. University of Illinois at UrbanaCham pag ne in the 'ID-online' learning environment designed in
collaboration with Georgia Institute of Technology (visit http: II
www.art.uiuc.edu.idonline). foliospace can used to archive work-inprogress and completed work. For practice-based researchers it can provide
a visual record of completed work which can be used as part of a peer
review .process.
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•

Iecturespace- the virtual lecture theatre
lecturespace is an example of a multimedia interface which incorporates a
transcript of a lecture, linked to an audio commentary, with related visuals
(including video clips), and navigated using an overview diagram. This
tool is useful for the communication and dissemination of research findings
through papers I presentations.
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Administration tools
These tools integrate student monitoring and assessment information from
different databases in response to individual student and supervisor
requirements. Studiospace generates an assessment matrix for each student
assignment. An assessment matrix automatically displays learning outcomes,
assessment criteria, and grading scheme. It can be used to archive assessment
results and feedback. This is useful for research supervisors in developing
quality monitoring procedures, which contribute to the establishment of shared
research degree standards. For research students this is helpful in making
assessment criteria explicit and understanding research quality.

Professional Development Profile (PDP)
In addition to the above tools studiospace incorporates a tool for student self

evaluation and action planning - the Professional Development Profile (PDP).
This requires each student to identify, evaluate and reflect on their strengths
and weaknesses. It provides a 'route-map' for personal and professional
development, linked to individual tutorial requirements and particular
resources. These profiles build into a visual overview of the student's
professional development. Such on-line tools can support and evidence
professional development as part of lifelong learning. The PDP is essential in
promoting reflective practice, an important practice-based research position.

Conclusions
Educating the practice-based researcher demands that preparation, training and
experience of research be firmly rooted in the contexts of professional practice. As
a consequence, this kind of education needs to be specifically developed for, and
delivered by, learning environments which encourage collaborative,
constructive, and visual strategies. studiospace provides a virtual learning
environment using the metaphor of the studio. It is responsive to user needs, and
is accessible 'anytime, anywhere'. Interactive networked technologies provide
the opportunity for dialogue and debate, helping to generate a shared common
research 1anguage' and therefore a shared discourse. They provide opportunities
for collaboration between researchers, reducing the isolation of the 'long-distance
researcher'. Such problems of isolation and communication have been identified
by Hockey (1999). He states: "little is known about the experience of practicebased research d egree student". Virtual learning environments like studiospace
provide the opportunity for harnessing and sharing practice-based research
student experience. Although studiospace has been developed for art and
design, there is clearly transferability to other practice-based disciplines,
especially those which require more visual and interactive learning environments
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e.g. architecture, nursing, engineering. This has implications for the development
of interdisciplinary collaborative research methodologies. In relation to
developing robust practice-based research criteria and standards of quality,
studiospace provides explicit research assessment criteria, developing from Shaw
& Green's taxonomy of assessment domains (1997). The key characteristics of
research - accessibility, transparency and transferability are embedded in the
virtual learning environment of studios pace.
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The notion of academic research as being no more than scientific inquiry is
called into question. As successful as scientific inquiry has been (and continues
to be), it does provide only one of several possible perspectives on a given
phenomenon. More significantly, it denies/hides other forms of understanding
(other disclosive spaces). For the purposes of this paper, the broader concept of
academic research we term scholarship. The key characteristics of scholarship
are presented, and these are deemed to include design inquiry as a valid form
of academic research. Professional practice is also backgrounded in this context,
and the potential for design inquiry to ground research in practice is
introduced. Some of the design-based processes included in a formal program
of scholarly inquiry currently under development are presented. Several key
issues are brought into relief as a consequence of this conceptual shift
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Backgrounding Research
Research, in the context of the academy, is commonly understood as a form of
scientific inquiry. Scientific inquiry demands certain qualities of a research
project. These conditions have long been accepted and applied, with
remarkable success in advancing our understanding of phenomena. In
overview, these qualities would typically include:
i)

Reductionist. The problem under consideration must be available as a wellformed and structured problem definition. Where problems do not meet
thls requirement they are pre-structured and abstracted.

ii) Explicit. The process of investigation needs to follow an explicit
methodology. The method provides a framework for decision-making about
what constitutes the valid facts, observations, and procedures that inform the
research. Thereby, it renders the work both reproducible and testable.
iii) Cumulative. Science contributes to an existing knowledge base, by
demonstrating a correspondence between the propositions and findings of
the current study and a prevailing knowledge-base.
iv) Instrumentalist. The scientist, as far as is possible, needs to be detached and
objective in the manner of the observations and interpretations that
constitute a study. The theories and laws which constitute a scientific
knowledge-base are thus generalisable.
There is little argument that scientific inquiry has already contributed much to
our understanding, and will continue to do so. At the same time, however, there
is growing concern over key aspects of scientific inquiry, most notably the fact
that science offers a particular perspective on understanding. The perspective
has great strength and utility, but nevertheless it is a particular perspective and
therefore privileges a particular framework of understanding. In privileging a
particular form of understanding, science prescribes what constitutes both a
legitimate question and a legitimate answer. Science discloses a particular
world. In so-doing, it simultaneously denies/hldes other worlds. The worlds
which science denies are legitimate within themselves (if possibly not so from
the perspective of science), and offer different insights into a phenomenon.
Not withstanding the above, there is strong historical justification for
academic research to be interpreted solely in terms of scientific inquiry: that
academic research should not evolve beyond scientific inquiry. However, were
that to be the case then the limits of academic research (and in particular its
failure to disclose other worlds of understanding) would require more explicit
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recognition. There is a pressing need for some alternative conception of research
that does afford professional practice a legitimate academic development path.
This need is motivated, in key part, by the relatively recent inclusion of
professional schools within the academy. This inclusion has exposed a genuine
mismatch between the scientific tradition (of the academy) and the situated
needs of professional practice. Donald Schon refers to a crisis of confidence in
professional knowledge:
"In recent years there has been a growing perception that
researchers, who are supposed to feed the professional schools
with useful knowledge, have less and less to say that practitioners
find useful." (SchOn, 1987:10).
In science, rigor takes precedence over relevance. For the professional school,
relevance is often the more critical issue. (The full justification for an alternative
conception of academic research is beyond the scope of this paper, but for
background see, Strand, 1998).
In the current paper, a broad (more inclusive) concept of academic research
is adopted. The key purpose of academic research is taken here to be the
creation (development) of knowledge (understanding) in a more general sense
than knowledge creation according to the limited scientific perspective. As a
point of distinction, we term this broader concept 'scholarship'. Scholarly
inquiry is then deemed to be inclusive of scientific inquiry, along with other
valid forms of inquiry. A valid form of scholarly inquiry:
i)

contributes to our collective understanding of a phenomenon. This broader
concept of understanding (substituting for knowledge) is foregrounded with
scholarly inquiry, to emphasise the need for both knowledge and application.

ii) is grounded in a particular, explicit frame of reference. Scholarship, like
science, needs to articulate an explicit epistemology. Unlike science,
scholarship is not limited to a single epistemology, but can subsume
multiple frameworks.
iii) generates intelligible outcomes that are communicable. Scholarship should,
in part at least, contribute to an explicit knowledge base. The knowledge
base can take a variety of forms however, including knowing-in-action.
iv) engages with significant problems. Scholarly inquiry needs to be substantive.

Backgrounding Practice
Professional practice, in the general sense of the term, is changing. Various
factors are forcing this change: market globalisation, new technologies, a crisis
of professional confidence, improved communication and information
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exchange, different patterns of work practices, etc. It is not simply that
professional practice must respond to a changing circumstance, but rather that
the rate of change in circumstance has accelerated beyond conventional coping
strategies. It is the unprecedented speed of change that is having most
discemable impact on the professions. Senior practitioners, as a case in point,
can no longer draw strength over novice practitioners purely on the basis of
their experience (new situations, technologies, procedures and expectations
emerge to render such experience ineffective). The emerging context (of rapid
change) has little precedent in past experience. What is most telling, however,
is the paucity of academic research relevant to the emerging situation.
Scientific inquiry is not well equipped to deal with the kinds of problem
now faced by professional practitioners: complex, uncertain, unstable, and
unique problems, articulated across conflicting value systems. By the time such
problems have been prescribed into a form that is suited to scientific inquiry,
their relevance back to the situation from which they emerged (practice) can be
greatly compromised. Coincidentally, however, those exact characteristics of
professional practice that most militate against scientific inquiry, also happen
to correspond most irrunediately to the characteristics of conventional design
practice. Design d eals, as a matter of course, with tacit, ill-defined, and situated
problem contexts.
Design is presented here as a potent engagement with issues of significant
social consequence, and brings design again to the fore as an integral force in
professional practice more generally. Design in this sense is not a discipline, but:
" .. . a mode of thinking that fuses the projective capability of
imagination to prefigure the form and intended consequences of an
act that has an ability to instrumentalise a process- one that is able
to realise materially what has been imagined. The enactment of
design (designing) thus acquires an agency that exists in both
embodied and disembodied forms ....Moreover, these forms also
act directionally upon the world with determinant impacts that
themselves design." (Fry, 1997:53)
There is definite potential here for design itself to provide a necessary
epistemological framework within the context of scholarly inquiry. That is,
therefore, a framework in addition to (and alternative for) the more established
frameworks of science and art.

Grounding Research in Practice
The crisis of academic research in the context of professional practice, moves us
towards the notion of an ontology based on practice over an ontology based on
knowledge: a facility to act having primacy over a facility to describe or
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interpret. The design profession itself is inscribed within this crisis. The design
profession more actively is seeking a new formulation for what it is, what it
does, and how it comes to know and act. Design in this sense is both
characteristic of professions in general, and a potential instrument for scholarly
inquiry that is better suited to the problems and situation of professional
practice as it is currently constituted. Mos t significantly, design presents an
opportunity for academic research to ground itself in practice.
How then might design be articulated as a form of scholarly inquiry?
Space prevents a full proposal to be presented here, but a formal program of
scholarly inquiry (academic research) based on design is currently under
development and implementation. That program will employ a range of
design-based processes as a focus for academic research grounded in practice:
i)

The Close Reading. Design involves negotiation across multiple, often
incommensurate criteria: a dialogue with a design situation (Coyne and
Snodgrass, 1991). One point of access to the complexity of such a dialogue
is through a close reading of the designed outcome. ln this sense a close
reading is similar in structure and function to the more conventional case
study, but with a particular focus on the inter-relationships and exogenous
factors acting upon the process of design (artefacture). A close reading will
therefore retrospectively examine the (process of) artefacture for a
particular designed outcome (object, service, event, corporation, etc.). The
examination will range across a variety of perspectives, including the
historical, social, cultural, economic, and technological. This form of
examination is intended to engage the hermeneutic account of artefacture
as a process of interpretation: "What is done and what is undergone are
thus reciprocally, cumulatively, and continuously instrumental to each
other." (Dewey, 1934:50).

ii) Reflection-in-Action. Design is broadly described as a conversation with
the materials and agency of a situation. For design to be effective, that
conversation with the situation needs to be reflective. "In answer to the
situation's talk-back, the designer reflects-in-action on the construction of
the problem, the strategies of action, or the model of the phenomena, which
have been implicit in his moves." (Schon, 1983:79). This is not the
traditional reflection-on-action (something typically undertaken by a secondorder participant or observer, and more closely aligned p erhaps to the close
reading), but rather the reflective turns themselves. The reflective turns are
achieved actually during, and as a substantive characteristic of, the practice
(and process) of design. Reflective practice is therefore central to the
exposition of design knowledge in particular, and of praxis more generally.
The scholar-as-reflective practitioner is realised only during the making
(designing) of something, and will require the scholar to reflect actively
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during the process of design. Various mechanisms have been considered as
a means of rendering this reflection-in-action more explicit. Whilst it is
unlikely that such explication will take the form of a rigorous scientific
account, studies have demonstrated the potential of story-telling in this
regard (Schon, 1991).
iii) Displacement and Difference. The notion of displacement draws from a
proposition that understanding is governed by metaphorical structuring
and restructuring (Lakoff and Johnson, 1980). This notion maintains that
we understand aspects of a situation" ... in terms of other entities and
experiences, typically other kinds of entities and experiences." (Lakoff and
Johnson, 1980:177). That is, our professional practice (for example) is both
understood and rendered understandable by virtue of the range of related,
coherent experiences we employ when we describe and/ or otherwise
articulate what our professional practice means to us. We employ particular
metaphors and metaphorical structures when describing our practice. One
interesting feature of metaphor is the facility it has to both reveal and hide
aspects of any particular experience. The scholar-as-displaced practitioner
draws on that facility in order to move understanding into a novel
metaphor structure. We see there is potential for the scholar to practice
what they already know, in unusual conceptual situations: to displace their
practice from the known context to a new context; to render the familiar,
unfamiliar. The differences this forced conceptual relocation exposes are
precisely those aspects of the practice that were previously hidden by the
prevailing metaphor structure (and aspects to which the practitioner was
therefore effectively blind), and precisely what informs (discloses) new
understandings of conventional practice.
vi) Legitimate Peripheral Participation. A key m eans of understanding a
practice involves the learner becoming an active participant in the
community representative of that practice (the community of
practitioners). Understanding design, from this perspective, necessarily
involves the scholar as a participant in the sociocultural practices of a
(the) d esign community (Lave and Wenger, 1991). The scholar-aslegitimate peripheral participant necessarily requires that person to
become part of a community of practice: participation that gives
emphasis to the inherently socially-negotiatedness of professional
practice. The meaning of a professional practice is thereby recognised to
be produced, reproduced and transformed in the course of active
involvement. Understanding design in this sense demands that the
scholar become a designer (of sorts) within a (socioculturally interactive)
community of designers.
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v) Entrepreneurship. The concept of entrepreneurship to which we subscribe
is one that involves the creation of new disclosive spaces (Spinosa, Flores
and Dreyfus, 1997). Creating such a space requires both the identification
of a disharmony in a particular situation (professional practice), and then
holding onto that disharmony (with intensity) until the situation reveals a
way of acting that overcomes the failing. This way of acting typically
involves a marginal practice being made more central. The scholar-asentrepreneur takes a marginal practice and makes it central in order to
disclose new points of engagement with that practice (professional
situation). An example of this would be the current, broader project in
which we are involved: foregrounding design as a central form of scholarly
inquiry in order to reveal design inquiry as a new potentiality (disclosive
space) for research and scholarship.

Issues Raised
This paper has argued for a new space of design inquiry, alongside scientific
and other forms of inquiry, where each is a particular (sub)form of scholarly
research. The genuine test of design inquiry as a valid form of scholarly
research will rest on the utility of its outcomes for (the relevance of the academy
to) design practice.
In making this proposal it is evident that the move to foreground practice
brings its own set of issues to be addressed. Design inquiry, like any other form
of inquiry, both reveals and hides aspects of a problem. That balance will
change across different problem characteristics, and that dynamic needs to be
exposed for the valid scope of this approach to be realised. Design inquiry is
also complicated because it represents a process rather than product. The
effective communication of what constitutes such a process is a central issue to
be resolved. Other concerns include the tension that design inquiry exposes
between rigor and relevance. How can relevance by maximised without
compromising the integrity of an academy generally perceived to represent the
very essence of rigorous, systematic study? Answers to such questions will
come from collaborative efforts to make another form (or at least what at
present represents a peripheral form) of scholarly research actually work.
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What could art learn from design,
what might design learn from
art? Some practice-based art

doctorates.
Beryl Graham
University of Sunderland

Aimed at artists and designers involved in Ph.D. research, this paper briefly
outlines four examples of doctoral research projects at Sunderland University:
Johnston's glass Ph.D. involving materials research, Hogarth's practice-led
sculpture Ph.D., Baker's theory-informed photography research, and the
author's hybrid approach concerning interactive art. Varying positions of
practice within research are explored, and some problems of interdisciplinarity
are highlighted.
As starting points for discussion, some areas of common ground between
art and design research are suggested (including the space for 'failure' and
humility in a research process). Referring briefly to some other examples of art
research, the paper goes on to pose some opinions on what artists might learn
from designers (and vice versa) in a research context. Suggested areas concern
process and method, as well as parricide and infanticide.

425

Beryl Graham

What could art learn from design, what might design learn
from art? Some practice-based art doctorates.
My starting point for this paper is not (despite the title) a belief in a bifurcation
between art and design. On the contrary, my experience in professional and
academic life crosses over art, design, theory and practice (and varying
combinations of the above).
At Sunderland University, a developing research culture has been the
catalyst for bringing together fine art, design, theory and practice staff who
otherwise may never have had a full conversation. Working together on
supervisory teams for doctoral students has instigated productive discussion of
comparative fine art and design issues (issues not necessarily applicable to
undergraduate students who cross from module to module). Unless a school is
particularly large or specialist, it seemed likely that others might share this
experience, and therefore perhaps timely to explore in a research context.
To illustrate the range of doctoral research undertaken in one school, I'll
briefly outline four examples of 'practice-involved' Ph.D.s [1]. I use the word
'involved' because they are also examples of different levels of 'practice-ledness'. This is a field in development, and standard terminology has yet to be
established. As this is a design conference, I've chosen examples from those
who would identify mainly as 'artists'.
•

Laura Johnston's (1997) research concerning architectural art glass had its roots
in conventional 'materials science' methods, in that it involved experimental
work in developing coated glass surfaces (in collaboration with Pilkington
Technology Centre) and advisors who were materials scientists. It also, however,
involved designing and making architectural glass artworks including a
commission for The National Glass Centre. The materials were tested not only
for their physical properties, but also, via the artwork, for their connotative and
aesthetic properties. Her viva voce took place in the context of a small
exhibition including 3-D models of her tests and commissioned work.

•

Jan Hogarth (1999) is a sculptor, and her research is perhaps the most
obviously art-practice-led of these examples. Her work concerned physical
spaces, and tracked a physical and developmental 'journey' through a
chronological chain of six artworks, reflecting on each work, and moving
from the romantic to the interventional. The knowledge gained pivoted on
the failures as well as successes of the artworks, and her references
included the work of other artists, a history of formal gardens, and British
rural politics. Hogarth's thesis was presented in a written form plus a
multimedia CD-ROM. Her viva voce took place on the site of an outdoor
installation of her work, and her external examiners were an artist (public
sculpture) and an academic (landscape architecture).
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Carole Baker's doctorate is due for completion in 2000, and has a working
title for the thesis of Representations of the Animal Investigated Through
Creative Photographic Practice. Her method of research is informed by a
'theorised practice' approach familiar to many post-modern artists: a
semiotics/ deconstruction theory base that can be used to dismantle texts
and images, but can also be used to 'reconstruct' artworks. She analysed
the theory and practice of others in a conventional humanities mode, but
also experimented with Internet-based practice diaries (Baker 1996} as not
only a record of, but also a generator of ideas. Her thesis is primarily a
written analysis, but the photographic/video practice runs throughout as
a means of developing and exploring ideas, as well as a series of exhibited
final images that are reflected upon (see Figure 1).

Fig. 1: Digitally manipulated colour photograph by Carole Baker. From the Stray series. Original in colour. 200 x 137 em.

•

My own doctoral research (Graham 1997) is either a strange beast or a
vigorous hybrid. I share Carole Baker's theory background of semiotics/
deconstruction, but intended to be primarily 'art-practice-led'. However, in
planning my research I was led at the start to other methods, in order to find
out what I wanted to know. I used some exhibition evaluation methods to do
timed observational case studies of artworks in galleries, and revealed some
unexpected patterns of group use. The research then developed into a
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genuinely hybrid and integrated process: making an artwork concerning
group activity; curating an exhibition; and theoretical work. The art-making
practice itself inspired a form of taxonomy for other interactive artwork;
making fed into theory, theory fed into making. My thesis was presented as
both a written tome (with exhibition catalogue) and a PDF version on CDROM including video clips, and on the Internet. My viva voce included an
installation of my interactive tea-table artwork, and the external examiners
were an art-practice research specialist, and a new media theorist.
These examples all involve making artwork, but the position of the artwork
within the research varies in chronology, in ideology, and in centrality. What
they have in common is that each student found herself working with advisors,
supervisors, external examiners and research methodologies from different
disciplines. Each student was faced with the task of differentiating between a
relevant rigour and what was merely the 'tradition' of a discipline. Although
this was challenging and stimulating (Carole Baker's images of 'heroic
mongrels' perhaps acting as mascots here) it also tended to provoke what
Carole dubbed 'the anxiety of interdisciplinarity' (Coles and Defert 1998)- an
anxiety that neither 'parent' could be satisfied, and a danger that we were
spreading ourselves too thinly over wide areas of knowledge. Another
experience common to these examples was an unexpected tendency for the
more distant 'relations' (scientists, or other academics who were secure in their
own research field) to offer productive criticism and bold support, whereas
'closer relations' (art historians, aesthetic theorists) seemed less willing to step
outside of their own tradition of research approaches.
To carry the theme of interdisciplinarity into the relationship between art
and design practice-based research, and having acknowledged the many
crossovers between the two, some brief caricatures may be necessary here for
the sake of argument. The opinions that follow are intended as starting points
for debate, and are drawn from my experience of the 'work in progress' that is
practice-led research.
•

My 'designer' is the person who is responsible for how the things that people
use look and work. If the things are ugly or don't work, the designer gets to
know about it very directly. The designer (unless very famous) is subject to
the demands of the user, the clients, the design competition, the project
managers etc. Sometimes they design and make, sometimes they don't do
the making.

•

My 'artist' is not a wild, free, paint-splashing creature but a post-modem
operator: informed by cultural theory, and ironically aware of institutional
and commercial structures. This artist (unless very famous) is subject to the
demands of residency, commission, grant, art market etc. Sometimes they
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work with materials with their own hands, sometimes they have the
concept, and the skills to organise some other means of manufacture.

What artists and designers might share
•

An overestimation of the 'status' of Ph.D.s.

The relatively recent appearance of a new 'terminal' qualification for artists
and designers, and the attitude of some academics, has perhaps created a
doctoral image of a robed figure of god-like omniscience. In scientific fields
however, it is often looked on as a rather junior qualification, stressing the
'training in research' aspects, and looking forward to much structured
future research in post-doctoral labs. 'An original contribution to
knowledge' in this context is not likely to be e=mc2 , but instead, for
example, some information concerning the possible actions of one enzyme
in a rat kidney, or even an explanation of why it wasn't possible to
determine the actions. A high quality of research is certainly expected, plus
depth and breadth of knowledge, but not omniscience.
• A need for 'the right to fail' .
As outlined in my caricatures, both artists and designers are subject to
external demands (from the commissioner, the client, etc.) for a perfect end
product. Britain is not a country where innovative design or artwork tend
to get acclaim or understanding from the press. A common position for
artists and designers is a defensive one. In modular B.A.s, in M.A.s, and
possibly in professional doctorates, the emphasis is also on the 'quality' of
the object. Ph.D.s, however, are judged on the quality of research, not
quality of the art/ design product. Experiments may fail, and much may be
learnt from their failure. Hypotheses may turn out not to be correct.
Research process perhaps ultimately depends on having the permission to
admit what you don't know, and on a truly open mind. 'Humility' is a
word that keeps cropping up on my discussion web pages in relation to
research (Silver 1999).

What could artists learn from designers? A different
history of process analysis
"I must create a system, or be enslav' d by another Man's;

"

William Blake (1804-1820: plate 10).
There is a great deal of material analysing the process of how designers design:
design cycles, tactics for creativity, tactics for group working, design
management templates etc. Although process analysis may not necessarily be
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the same thing as research methodology, it does at least form a starting
structure for debate, and a way in which designers can analyse their own
process. There are also useful skills there (especially group working and
systems for long projects) with which artists are often very unfamiliar Oan
Hogarth, for example, found the possibilities for form and content of her
artwork radically changed by a gaining of the management skills for organising
large-scale installations). These design and management systems do tend to
change and evolve, but they can at least form a base model for competent
process, and a language for discussion.

What might designers learn from artists? A different
history of process analysis
" ... when you're holding a hammer, everything looks like a nail ... "
folk saying quoted in (Crane, MacDonald, Minneman and Winet
1999: 145).
With any system, there is the hammer and nail effect -systems that don't quite fit
can distort the nature of the task. The quote above was used by some artists
working as 'researchers' at Xerox Palo Alto Research Center. Unusually for
corporate research, the artists chosen were almost bound to escape from the
tendency for everythlng to look like 'a document', and their work involved outdoor
video works which could be controlled from cars by garage-door-openers (plus
other things that the corporate researchers may never have come up with).
Artists do have some systems for process, but they tend to be either nonstandard or simply not recognised as a relevant tool. Jan Hogarth's external
examiners, for example, argued for more of her workbooks/sketchbooks to be
included in her thesis,. as a system of articulation of process. Others are also
exploring the role of workbooks in research (Gilbert 1998, Gray and Matins 1999).
The relative lack of models for process analysis has led some artists to
lateral use of models from diverse fields including improvisational music
(Douglas 1992: 1-2). There are also suggestions that play (Margerison 1999) or
dreaming (Robertson 2000) may be useful models for process. At its worst, this
approach can be a pick-and-mix dilettantism, at best it can produce an openminded way of discovering genuinely original knowledge.

What could artists learn from designers? A willingness to
kill one's children
"Murder your darlings." Editorial advice to writers
(Quiller-Couch 1916: XII.6).
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The user testing and feedback parts of a design cycle can give a designer a
'graceful permission' to abandon a line of enquiry that simply isn't working.
Team working also tends to aid this process of letting go. Design equipment
such as 'rapid prototyping' machines encourage reworking and rejection of
results even when well embarked on making physical objects. Artists, more
used to 'defending their vision', and less used to access to such machines, are
perhaps Jess willing to admit that a pet project is simply not rewarding in
research (or any other) terms, even when the finished product signally fails to
rut the target. A necessary humility and infanticidal ability tends to aid the
rigour of a research process.

What might designers learn from artists? A willingness to
kill one's parents
"Genuinely new knowledge is inevitably threatening."
(Macleod 1999: 5).
The role of Western art in the past century or two has tended towards rejecting
canons, threatening received wisdom, and generally tugging a few beards. As
being an artist is seldom regarded as 'a proper job', artists tend to neither expect
nor depend upon 'parental approval'. Designers, on the other hand, are
sometimes approved of by politicians (depending on fashion), and in
postgraduate research terms, have a much more established body of debate
(magazines, research societies, conferences in the USA). Although the USA may
not be a parent, it is certainly a very large brother, and a brother who does not
have practice-led art Ph.D.s. Canons are perhaps beginning to be established,
and territories mapped out.
Artists, in the absence of art-practice-specific research canons, have
perhaps been freer to reject ancestors who may not be relevant, reference those
who are, and to draw from other influences, not least from other artists. Artists
tend to be able to spot cynical behaviour by institutions at 20 paces: some of the
harshest criticism concerning academic art research has come from artists
themselves [2]. The art world outside of academia has also participated in
debates around research, for example the exhibition Current Research (1998)
included artworks responding to scientific traditions of research, and the
Thinking Aloud exhibition (1998) (with artist Richard Wentworth in a curatorial
role), which raised many questions concerning relationships between objects,
and the process of making art.
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In Conclusion
In art and design research terms, we 'live in interesting times'. It seems likely
that there will continue to be border disputes as new precedents are established
and new systems emerge. If research students forage over disciplinary
boundaries and cause some skirmishing, let's hope they've done it from the best
of motives- having been led there by their research, by their desire to find out
something they didn't know. Let's also hope that they find it.

Notes
[1) Elsewhere, these doctorates are explored in more detail. In particular:
(Baker and Graham, forthcoming); and via the Internet site that lists all
Sunderland University's current and completed Ph.D. students. Available
from URL: <http:/ /www.sunderland.ac.uk/ -asObgr /ares/r_stude.htm>.
[Accessed 2000 May 1st].
[2] Brighid Lowe (1999), for example, wryly suggested at a symposium that,
with rumours around that Louise Bourgeois (who never leaves Paris) was
going to be offered a research fellowship by a British university, soon
universities might be offering fellowships to dead artists, in order to be sure
of the durability of their 'international standing' in RAE terms. The
Laboratory at the Ruskin School of Drawing and Fine Art (the organisers
of the symposium) are involved in various art projects that they describe
as research, but they do not do art-practice-based Ph.D.s, and have been
critical of them. The artist Franki Austin has also been critical of universities
and research supervision- highlighting the problem of "artists wishing to
undertake research through practice being told to 'go away and get on with
your work'." (1999: 5).
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Activity theory in a "trading
zone" for design research
and practice
Judith Gregory
University of Oslo

This paper addresses the role of social science theory in bridging relationships
between practice and research in design. I briefly introduce core concepts and
methodological principles for research and interpretation in activity theory. I
discuss my recent case study and concept of incomplete utopian projects in
electronic health record invention. From these, I offer generalizations for design
practice and research, and point to compatibilities with other perspectives for
formulating critical design practices and doctoral education in design.

435

Judith Gregory

Activity theory in a "trading zone" for design research
and practice
Design embodies ideas about the world, yet the nature and provenance of these
ideas may not be obvious either to designers or users. In computer systems
design, for example, these ideas often presuppose impracticable utopias. A
critical design practice necessarily straddles the material and conceptual
domains, and recent ethnographic and participatory design research suggests
how this hybrid practice can be given a principled basis. The challenge for
design education is to create a "trading zone" (Galison 1997) among the various
disciplinary traditions that converge on the contemporary practice of design.
"I intend the term 'trading zone' to be taken seriously, as a social,
material, and intellectual mortar binding together the disunified
traditions of experimenting, theorizing, and instrument building
[in s ubcultures of physics]. Anthropologists are familiar with
different cultures encountering one another through trade, even
when the significance of the objects traded-and of the trade itselfmay be utterly different for the two sides" (Galison 1997: 803).
"The point is that the dispersion of instrument knowledge follows
no univocal pattern. More constructively, one could say that the
diversity of technical and laboratory traditions [in physics]
suggests that knowledge d iffusion is going to depend crucially on
the volatile intersection arenas of physics-the sites where chemical
engineer and nuclear physicist meet, where electronic engineer and
mathematician work on the computer-in short, on the "trading
zone" between groups with different technical traditions. For it is
there that we can begin to capture the inevitably incomplete, but
essential coordination between the different subcultures of
physics" (Galison 1997: xx1).
Galison writes of the importance of heterogeneity in the material culture of the
laboratory as it moves through branches (subcultures) of physics. Analyzing
how extraordinarily diverse scientific subcultures form a culture as a whole, he
employs the metaphor of trading zones to discuss how "finite traditions with
their own dynamics ... are linked not by homogenization, but by local
coordination" (Galison 1997: 803). Galison argues that "science is disunified, andagainst our first intuitions-it is precisely this disunification of science that brings
strength and stability.... Different traditions of theorizing, experimenting,
instrument making, and engineering meet-even transform one another-but for
all that, they do not lose their separate identities and practices" (Galison 1997:
781-782).
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Trading zones are useful for thinking about the heterogeneity of design
traditions and practices, and how we may collaborate in shared projects. Trade
does not require equivalences in meanings but rather partial sharing of
meanings; nor do trading zones have or require permanency but rather specific
joint purposes. Galison's metaphor of trading zones extends the concept of a
boundary object (Star 1989) and suggests how a design space may be
constituted for what I call incomplete utopian projects in design and invention
(Gregory 2000).
Given the interdisciplinary nature of design, how can doctoral programs
in design create trading zones for artfully integrative work? How may we
create theoretical and methodological toolkits that are open, heterogeneous,
flexible to multi-disciplinary and situated practices yet coherent and
analytically powerful? What does activity theory offer in the way of analytical
tools for understanding changing contexts of design, methods of field research
(ethnography, video documentation), interpretation of qualitative case studies,
methodologies for intervention (action research, developmental work research),
and reflection on design practices in relationships with the worlds for which
design interventions are intended? How may compatible and complementary
theories, methods, traditions, and perspectives be productively combined?
My discussion draws from the findings of my recent doctoral research in
an ambitious electronic health record design project during its early iterative
prototyping phase (1993-98), my current work in the System Development
(Systemarbeid) group in the Department of Informatics, University of Oslo, and
my doctoral training in the Department of Communication, University of
California-San Diego. The extended ethnographic study about which I write
was situated in the early prototyping phase (1993-98) of a large-scale codevelopment project between a major U.S. h ealth care company and a state-ofthe-art clinical informatics software company (Gregory 2000). My doctoral
research is framed primarily by an activity theoretical perspective, with
influences from situated action, science and technology studies and feminist
critiques of science.
I begin by briefly introducing core concepts and methodological principles
for research and interpretation in activity theory. I discuss my recent case study
and concept of incomplete utopian projects in electronic health record
invention. From these, I offer generalizations for design practice and research,
and point to compatibilities with other perspectives for formulating critical
design practices and doctoral education in design.
Activity theory: core concepts. How is activity theory distinguished as a
theoretical framework? The importance of the activity theoretical stress on
expertise as collaborative activity, the fundamentally collaborative nature of work
and expertise, teams and networks (in which individuals collaborate), and
"cognition in the wild" (Hutchins 1995) should not be underestimated in
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contrast to mainstream stress on the psychological states of individuals (the
dominant frame in organizational psychology), cognition as a matter of mind
to be studied in controlled experiments (a dominant frame in medical
informatics, for example), object-oriented software programming, and abstract
"logical" modeling (simulation modeling, enterprise and data modeling of
business practices).
Among core concepts, activity theory emphasizes: situated activitycollaborative nature of human activity in situated contexts (activity systems,
organizations and institutions, communities of practice); artifactual resources
and material-semiotic mediation; detailed internal structure of activities; objects
of activity (motives); dialogicality and voice, sense and meaning; "free play"
qualities of ideas in arts, sciences, and technological invention; emerging
activities, novelty and envisioning; continuous learning and cycles of expansion
(expansion transitions).
Situated activity: collaborative human activity in cultural-historical contexts.
Through the concept of activity, activity theory organizes attention differently
than in either structuralist or individualist theories. Activity constitutes and is
constituted by social individuals acting within the lifeworlds of communities
of practice (Lave and Wenger 1991; Wenger 1998). An activity system always
involves communities of practice, within larger communities and networks of
activity systems (e.g., Korpela, Olufokunbi and Sorian 1998). Contexts of
activities may be conceived as organizational context, sociohistorical context,
situated contexts-or all of these.
Artifactual resources and material-semiotic mediation. Activity theory
emphasizes mediated action and mediation by signs, symbols and artifacts.
Mediation and technological change are situated within a practice-based
sociohistorical framework that sustains analysis of interacting dimensions of
continuously changing activity. When activity theorists stress the material,
objectified form of artifacts, they presuppose that all human artifacts are
idealized (Ilyenkov 1977). By saying that human activity "idealizes nature,"
human activity "means not the projecting activity of individual minds, but 'real,
sensuous, social, object-oriented' activity" (Bakhurst 1991: 190).
Internal structure of activities. Leont'ev (1979), delineating the concept of
activity and the internal structure of activities, schematizes activities, actions,
and operations oriented respectively by objects of activity (motives), goals, and
conditions-all of which are dynamically interrelated. Leont'ev's point is
important regarding analytic representations of an activity or activity system:
"the analysis that leads to distinguishing these units is that it does not rely on
separating living activity into elements. Rather, it reveals the inner relations that
characterize activity" (Leont'ev 1979: 65, emphasis added).
Objects of activity (motives). In activity theory, object has particular
theoretical meanings that are difficult to translate into English. I choose
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teleological objects and motives as working translations in o rder to avoid
confusion with goals or objectives from which objects in practical object-oriented
activity should be distinguished. "Goals are primarily conscious, relatively
short-lived and finite aims of individual actions. The object is an enduring
constantly reproduced purpose of a collective activity system that motivates
and defines the horizon of possible goals and actions (Engestrom 1995)"
(Engestrom 1999a). In research, one needs to gain a thorough understanding of
the object of the activity. For this, ethnography and phenomenology are important
in combination with systemic analysis and sociohistorical contextualization.
Dialogicality and voice, sense and meaning. Bakhtin's concepts of the
dialogicality o f texts, polyphony, and heteroglossia which infuse different
interpretive readings emphasize the multiplicity of contexts through which
meanings are refracted, and the ironic, contradictory, and indeterminate
discursive layering of utterances, voices, different social languages and genres,
sense, and meanings not only between but within historic moments (Bakhtin
1981). "Voice is further defined as communicative 'action' ... Communicative
actions bear practical activities of which they are a part" (Engestrom, R.1995:
199). "Sense" prevails over meaning in imagination, literary and creative
thinking, and in the persistence of concepts and visions (Vygotsky: 1986; see
also Bakhtin). The prevalence of sense contributes to the persistence of
imagination over time in design and invention of new artifacts. Conversation
analysis and discourse analysis are primary methods for gaining
understandings of externalized joint activity and for providing windows onto
cognitive processes.

"Free play" qualities of ideas in arts, sciences, and technological invention.
Wartofsky suggests that resources of individual and collective imagination have
some autonomy in that they are derived from but not bounded by the world "as
it is" (as it confronts individuals, as individuals experience the world) but also
as it is thought of and imagined. "The activity of imagination is a mode of
alternative perceptual praxis." Because new representational forms in the arts,
technology and science have "off-line" qualities, they become especially
important for feedback and for change (Wartofsky 1979).
Emerging activities, novelty and envisioning. An appreciation for an activity
system's history makes possible to d iscern emerging activities and to envision
potential transformations. Activity theory shares with science studies an
appreciation of anomalies as instances of difference, disturbance, and novelty.
Alertness to novelty, "listening to the material," and "engaging in a
conversation" in which we let the data speak are important principles for the
conduct of research (Keller 1985).
Continuous learning and cycles ofexpansion (expansive transitions). Engestrom
(1987) articulates a methodology for organizational "learning by expanding" in
which envisioning and proposals for new ways of working are important as
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lenses for critiquing the present and for bringing about systemic change.
Engestrom (1987, 1991a, 1991b) provides a methodology for exploring
expansive transitions, for analysis of emerging activities, and for action research
interventions.
Developmental work research is the application of activity theory to work
domains. Important themes in activity theory and developmental work
research include: communicative activity understood as labor and invention;
the collaborative and interactive nature of expertise and distributed teamwork;
the organization of work in relation to skills, learning and power;
communication, cooperation and collaboration within and between multidisciplinary multi-professional teams and networks (Engestrom, Brown,
Christopher and Gregory 1991); envisioning design and use of new tools and
experimentation with new ways of working.
Methodological principles. How, then, does one conceive and carry out
research within such an ambitious multi-level and multi-dimensional
framework? Research from activity theoretical perspectives entails close
analysis of practices and interactions (e.g., interaction analysis, conversation
and discourse analysis), linked with larger concepts. Among methodological
principles, activity theory emphasizes: delineation of units of analysis;
intermediate concept construction (between theoretically informed concepts
and field data); and "looking for trouble" -regarding discoordination,
dilemmas, breakdowns, and contradictions as opportunities for creative
problem-solving and innovation.
Units of analysis. Kuutti proposes an activity theoretical framework for
determining units of analysis for computer-supported cooperative work
(CSCW) design and analysis. He regards determination of a unit of analysis as
a fundamental research question: "One should be able to delineate the object of
research and to draw a boundary between the object and the background, and
one should be able to find an entity to which all the threads of research can be
conveniently connected" (Kuutti 1991: 249). In activity theory, the basic unit of
analysis requires "an intermediate concept-a minimal meaningful context for
individual actions ... an activity. Because the context is included in the unit of
analysis, the object of our research is always essentially collective, even if our
main interest lies in individual actions" (Kuutti 1991: 254).
Intermediate concepts are intermediate in that they are between concepts
(theories, theoretical principles, conceptual lenses) and empirical observations,
materials, and data. An intermediate construct is not given at the beginning of
research but rather is built from what researchers come to know in the fieldhow concepts "live," how they are situated in multiple contexts. Intermediate
concepts are means for reciprocally making sense of field research and making
sense of concepts in relation to empirical research and theory-building. With
units of analysis, intermediate concept construction contributes to the basis for
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generalization from particularized qualitative case examples.
"Looking for trouble." In developmental work research, attention is
especially directed to systemic disturbances, discoordination, dilemmas,
breakdowns, and contradictions as they present opportunities for innovation
when people figure out how to overcome troubles that confront them. Because
dilemmas point to systemic tensions in activity systems that confront
individuals in their everyday activities, they are especially important, not only
for the analysis of everyday troubles, but also as clues toward the analysis of
contradictions. Breakdowns "offer models in which the disruption of ongoing,
nonreflective activity results in a shift to a more deliberate form of practice"
(Koschmann et al. 1998: 32). Because of this, a breakdown "is more than a
simple disruption of ongoing activity-it is a vital precursor to productive
inquiry and subsequent learning" (Koschmann et al. 1998: 40). Trouble and
opportunities for innovation are understood to be related, both motivated by
the dynamics of contradictions. Contradictions must be analyzed and
discovered, they are not "given" to a researcher by practitioners or otherwise.
Methodological principles in activity theoretical research also lay the basis
for distinctive ways of working, particularly for: following complex shared
objects (motives) through time (developmentally); creating resources for
reflecting on practices, design, and other interventions; and supporting multidisciplinary teamwork in research practices (not only in research foci of multidisciplinary activities and teamwork in contexts of use). The art of research is
to recognize and listen to different voices and perspectives, while following and
realizing common objects, and trajectories of instantiations of objects, in
concrete situations and over time. Activity theory offers resources "to defend
one's design" in that rationales for research and analysis are made explicit and
visible, and are meant as springboards (resources, prototypes, m odels) for
reflective, participatory discussion in multi-disciplinary collaborations with
practitioners.
What does activity theory offer to design research and practice? "Free play" and
autonomy afforded new representations and artifacts in the a rts, scientific
discovery, and technological invention resonate with the imaginative work of
design. The emphasis in activity theory on conceptualizing a unit of analysis for
an activity and considering the elements of an activity system as dynamic and
perpetually open to change, with its core emphasis on m edia tion and
multiplicity of artifacts, provides a useful starting point for analysis of work
practices for information systems design. The analytic toolkit tha t activity
theory and developmental work research provide can be used for quickly
mapping the elements of an activity system, and for developing shared
understandings of object(s) of activity motivating communities of practice.
Institutional and inter-institutional perspectives are included in analysis of
activities in organizational and sociohistorical contexts (activity systems and
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networks of activity systems). Activity theory makes strong claims regarding
generalizability from qualitative case studies. This is in part related to
conscious selection and conceptualization of units of analysis and methods of
intermediate concept construction. Furthermore, activity theory emphasizes
learning in activity and change; developmental work research has an explicit
action research orientation.
Within the activity theory community at large, there is considerable work
in progress in relation to computer systems design and development as is
evident from the 1998 International Socio-Cultural Activity Theory Congress
(ISCRAT 1998), a forthcoming special issue of CSCW, and articles in Mind,
Culture, Activity (see, e.g. work by Bardram 1997, 1998; B0dker 1991; Engestrom
1996b; Kaptelinen 1996a, 1998b; Korpela eta!. 1998; Sjoberg 1996; Sm0rdal
1998). Interest in activity theory and developmental work research is growing
among researchers in the fields of organizational communication and
organizational learning (see, e.g., Engestrom 1990; Taylor 1995). Generally, there
is movement towards integrating inter-disciplinary and multi-disciplinary
approaches. Sjoberg notes the latter trend: "With the emerging third generation,
activity theory is moving from the starting point with development, history and
'zone of proximal development' to also focus on cultural diversity, multivoicedness, dialogue, macro-level networks, networks of activity and boundary
crossing" (Sjoberg 1996: 51).

Case study: incomplete utopian projects in electronic patient record prototyping.
What explains the imaginative power of innovation-in-the-making and the
persistence of concepts in the face of difficulties in practical realization? To think
about innovation-in-the-making, I devised a concept, the incomplete utopian
project, that is sociohistorical, h eterogeneous and argumentative in structure. An
incomplete utopian project is an intermediate concept in that it is
simultaneously a grc,unded concept, actively informed by ethnographic
research and experience in fieldwork, and a generalizable concept,
characterizing o ther experiences in innovation. Through the substantive
constitution of the incomplete utopian project, competing agendas and desires
are introduced into the discussion. I schematize three substantive dimensionsclinical, technical, and managerial-that are engaged in this particular
electronic health record effort. I am most interested in the logics of clinical
informatics and patient care interactions-but these cannot be understood
without appreciation of institutional and organizational agendas that inform
managerial, regulatory, intra- and inter-institutional perspectives, and
movements to assure quality and access . The incomplete utopian project of
electronic health record invention draws from several utopias with long
historical roots: the search for a perfect language, the desire to eradicate
mistakes, managerial desires for intricate and far-reaching control over
decision-making and standardization of practices, the quest to rationalize and
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scientize medicine, and, more recently, the idea that everything can be
electronically connected and traceable through software whose automata can
intelligently "read between the lines." (Lest these considerations seem too
abstract, we need only to tum to the user interfaces where they are tangibly and
immediately apparent in design.) These utopian projects are not new; rather, it
is how they come together that creates new possibilities and circumstances for design.
The case study offers some general findings about design practices and
about challenges and complexities in design. First, we see that rather than
perceiving design and use as divided spheres, from the start of prototyping,
design and use were already intermixed, imagined together, yet distinct in the
demands each makes on each other in the form of demands on human actors,
practitioners in design and clinical practice joined together in the work of
innovation. Secondly, an important source of difficulties confronting the work
of design is that there are many more actors than technical designers and
clinical practitioners. A host of organizational and institutional actors and a
multitude of change agendas are directly and indirectly engaged in the design,
development, and deployment of electronic patient records, clinical information
systems, and clinical information infrastructure building. Finally, we see the
power and problems of utopianism implicated in electronic health record
invention. Heroic utopian projects have tremendous imaginative power yet
they risk imposing impracticable burdens on both design and practices, and on
both designers and practitioners. Can we construct more modest, incremental
design strategies that are imaginatively powerful at the same time? Suchman
proposes, for example, that we strive for artful integrations rather than heroic,
tightly aligned, or paradigmatic change (Suchman 1994).
How may we interact in trading zones ofdoctoral education in design? I will end
by pointing to difficulties in design related to commitments to different logics.
In my case study of electronic health record invention, I began by telling a story
of two logics-the "beautiful logic" of the electronic health record's design and
the logic of patient care interactions and clinical work practices. The design
logic clearly stands out as a powerful actor but we also see the power of
multiple and diverse logics as actors, that clinical logics and the logics of
everyday work practices and interactions can bring a powerful formal logic to
its knees. I believe that these logics are incommensurable but translatable. There
are certain obduracies that divide "the beautiful logic of design" and the logics
of everyday practices and interactions in clinical work. Understandings can be
reached through mutual respect and acknowledgement of partial perspectives
and what they bring to bear on achieving shared motivations in design. I find
an inspiring starting point in Verran's (1998) proposal for working together
disparate imaginaries that evoke and constitute different rationalities expressed
through cultural metaphors enacted in embodied practices. Verran takes up the
challenge of "how to go beyond heterogeneity" without arriving at one
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homogenizing "translation" by the dominant party (following Latour 1993). As
in Agre's call for critical practice in computer design (Agre 1997), self-awareness
of one's design metaphors and their consequences in re-imagining andreshaping the world in our respective practices and subcultures is a first step.

How may activity theon; participate in a trading zone for design research and
practice? Activity theory has compatibilities with other theories and conceptual
approaches: theories such as actor network theory, critical feminist theory,
grounded theory, and structuration theory; working concepts such as trading
zones, boundary objects, situated action, working together disparate
imaginaries, heterogeneous ensembles; concepts in science and technologies
studies and information studies. By considering selected recent cases of fruitful
combinations, I also begin a critique of gaps and weaknesses in activity theory
for which artful integrations of different disciplinary traditions that inform
design-visual, artistic, dramatic, literary- are needed.

References
Agre, Philip E. 1997. Computation and Human Experience. Cambridge, UK and New
York: Cambridge University Press.
Bakhtin, Mikhail Mikhailovich. 1981. The Dialogic Imagination: Four Essays, edited
by Michael Holquist, translated by Caryl Emerson and Michael Holquist.
Austin: University of Texas Press.
Bakhurst, David. 1991. Consciousness and Revolution in Soviet Philosophy: From the
Bolsheviks to Evald Ilyenkov. Cambridge, UK and New York: Cambridge
University Press.
Bard ram, Jakob. 1998. "Designing for the Dynamics of Cooperative Work Activities."
Poltrock and Grodin, editors, Proceedings of the Conference on ComputerSupported Cooperative Work. ACM.
Bardram, J. E. 1997. "Plans as Situated Action: An Activity Approach to Workflow
Systems." Hughes et al., editors, Proceedings of the Fifth European Conference
on Computer-Supported Cooperative Work. Amsterdam: Kluwer Academic
Publishers.
B0dker, Susruu1e. 1991. Through the Inteiface: A Hunum Activity Approach to User Interface
Design. Hillsdale, NJ: Lawrence Erlbaum Associates, Publishers.
Engestrom, Ritva. 1995. "Voice as Communicative Action," Mind, Culture, and Activih;,
Vol. 2, No. 3.
Engestrom, Yrjo. 1987. Learning by Expanding: An Activity-Theoretical Approach to
Developmental Research. Helsinki, FI: Orienta-Konsultit Oy.
Engestrom, Yrjo. 1990a. Learning, Working and Imagining, Twelve Studies in Activity
Theory. Helsinki, Fl: Orienta-Konsultit Oy.
Engestrom, Yrjo. 1990b. "When Is A Tool?" In Learning, Working and Imagining, Twelve
Studies in Activity Theory. Helsinki, FI: Orienta-Konsultit Oy.

444

Chapter 51

Activity theory in a "trading zone" for design research and practice

Engestrom, Yrjo. 1991a. "Developmental Work Research: Reconstructing Expertise
Through Expansive Learning." In Nurminen, Markku I. and Weir, George
R. S., editors, Human fobs and Computer Interfaces. Amsterdam: Elsevier
Science Publishers N .V. (North-Holland).
Engestrom, Y~o.l991b . "Developmental Work Research: A Paradigm in Practice,"
The Quarterly Newsletter of the Laboratory of Comparative Human Cognition,
Vol. 13, No. 4: pp. 79-80.
Engestrom, Yrjo. 1999a. "Communication, Discourse and Activity," The Communication
Review, Vol. 3, Nos. 1 & 2: pp. 165-185.
Engestrom, Y~6. 1996b. "Expansive Visibilization of Work: An Activity-Theoretical
Perspective," Computer Supported Cooperative Work, Vol. 8, pp. 63-93.
Engestrom, Yrjo, Brown, Katherine, Christopher, L. Carol, and Gregory, Judith. 1991.
"Coordination, Cooperation and Communication in the Courts: Expansive
Transition in Legal Work," The Quarterly Newsletter of the Laboratory of
Comparative Human Cognition, Vol. 13, No. 4, pp. 88-97.
Engestrom, Y~o. 1995. "Objects, contradictions and collaboration in medical cognition:
An activity-theoretical perspective," Artificial Intelligence in Medicine, Vol.
7, pp. 395-412.
Galison, Peter. 1997. Image and Logic: A Material Culture of Microphysics. Chicago and
London: The University of Chicago Press.
Gregory, Judith. 2000 (forthcoming). Sorcerer's Apprentice: Creating the Electronic Health
Record: Re-Inventing Medical Records and Patient Care. (Ph.D. dissertation).
La Jolla, CA: Department of Commw1ication, University of California-San
Diego.
Hutchins, Edwin. 1995. Cognition in the Wild. Cambridge, MA: The MIT Press.
Ilyenkov, Evald V. 1997. "The Concept of the Ideal." In Philosophy in the U.S.S.R.,
Problems of Dialectical Materialism. Moscow: Progress Publishers.
ISCRAT '98. 1998. Aarhus, DK: University of Aarhus.
Kaptelinin, V. 1996a. "Activity theory: implications for human-computer interaction."
In Nardi, B. A, editor, Context and Consciousness: Activity Theory and Human
Computer Interaction, pp. 103-16. Cambridge, The MIT Press.
Kaptelinin, V. 1996b. "Computer-mediated activity: fwlctional organs in social and
developmental contexts." In Nardi, B. A, editor, Context and Consciousness:
Activihj Theory and Human Computer Interaction, pp. 45-68. Cambridge, The MIT
Press.
Keller, Evelyn Fox. 1985. Reflections on Gender and Science. New Haven: Yale University Press.
Koschmann, Timothy, Kuutti, Kari, and Hickman, Larry. "The Concept of Breakdown
in Heidegger, Leont'ev, and Dewey and Its Implications for Education,"
Mind, Culture, and Activity, Vol. 5, No.1: 25-41.
Korpela, M., Olufokw1bi, K. C., and Sorian, H. A 1998. "Activity Analysis as a Method
for Information Systems Development: General Introduction and
Experiments from Nigeria and Finland." In ISCRAT '98, Aarhus, DK.
445

Judith Gregory

Kuutti, Kari. 1991. "The Concept of Activity as a Basic Unit of CSCW Research." In
Bannon, Liam, Robinson, Mike, and Schmidt, Kjeld, editors, Proceedings

of the 2nd European Conference on Computer Supported Cooperative Work:
ECSCW '91. Dordrecht and Boston: Kluwer Academic Publishers.
Latour, Bruno. 1993. We Have Never Been Modern, translated by Catherine Porter.
Cambridge, MA: Harvard University Press.
Lave, Jean and Wenger, Etienne. 1997. Sihtated Learning: Legitimate Peripheral Participation.
Cambridge and NY: Cambridge University Press. First published 1991.
Leont'ev, Aleksei Nikolaevich. 1981. "The Problem of Activity in Psychology." In
Wertsch, James V., editor and translator, The Concept of Activity in Soviet
Psychology. Armonk, NY: M. E. Sharpe, Inc .. First published 1979.
Sjoberg, Cecelia. 1996. Activities, Voices and Arenas: Participatory Design in Practice,
Dissertation. Linkoping, Sweden: Department of Computer and Information
Science and Department of Conununity Medicine, Li.nkoping University.
Sm0rdal, Ole. 1998. Work Oriented Objects: Object Oriented Modeling of Computer
Mediated Cooperative Activities: An Activity Theoretical Perspective. (Dr Scient
thesis) Department of Informatics, University of Oslo.
Star, Susan Leigh. 1989. "The Structure of Ill-Structured Solutions: Boundary Objects
and Heterogeneous Distributed Problem Solving." In Gasser, Les and Huhns,
Michael, editors, Distributed Artificial Intelligence, Volume 2. London: Pitman.
Suchman, Lucy A. 1987. Plans and Situated Actions, The Problem of Human Machine
Commrmication. Cambridge, UK and New York: Cambridge University Press.
Suchman, Lucy. 1994. "Working Relations of Technology Production and Use,"
Computer Supported Cooperative Work, Vol. 2, pp. 21-39.
Taylor, James R.1995. "Shifting From a Heteronomous to an Autonomous World View
of Organizational Conununication: Theory On The Cusp," Communication
Theory, Vol. 5, No.1: pp. 1-35.
Verran, Helen.1998. "Re-imagining land ownership in Australia," Postcolonial Studies,
Vol. 1, No.2: pp. 237-254.
Vygotsky, L. S. 1986. Thought and Language, translated and edited by Alex Kozulin.
Cambridge, MA: The MIT Press.
Wartofsky, Marx W. 1979. "Perception, Representation, and the Forms of Action:
Towards an Historical Epistemology" [1973] in Models, Representation and
the Scientific Understanding. Boston: D. Reidel Publishing Co ..
Wenger, Etienne. 1998. Communities of Practice: Learning, Meaning and Identity.
Cambridge, UK and New York: Cambridge University Press.
Wertsch, James V., editor and trans lator. 1979. The Concept of Activity in Soviet
Psychologt;. Armonk, NY: M. E. Sharpe, Inc..
Wertsch, James V. 1991. Voices of the Mind: A Sociowltural Approach to Mediated Action.
Cambridge, MA: Harvard University Press.
Wertsch, James V. 1994. "The Primacy of Mediated Action in Sociocultural Studies,"
Mind, Cr1lture, and Activity, Vol. 1, No.4: pp. 202-208.

446

Design research and the wealth
of nations.
Reflections on the interaction of design
research and national policies of research ,

innovation and industry
Pekka Korvenmaa
University of Art and Design, Helsinki, Finland

This paper discusses the role of design research and the related field of doctoral
education in the broader context of research, innovation and industrial policies
at the national level. This will be tied to similar efforts on a global scale. Hence,
the internal problems and specifics of research in d esign will not be highlighted.
Instead an effort is made to link this research to broader issues and parameters.
This is regarded as vital for the future and relevance of design research. If it
attempts to articulate its value and argue for a more prominent role, public and
private investors have to be addressed with a scheme in which design research
feeds into cultural, societal and financial development. Therefore,
simultaneously whilst developing the educational and methodological core of
design research a strategic agenda has to be formulated in order to find
integration with programmes of development both in design and with regard
to broader issues of a national and international character. On a national level
the solutions will reflect the specifics of each country but internationally the
design community can adapt a commonly created platform of priorized issues.
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Design research and the wealth of nations. Reflections on
the interaction of design research and national policies of
research, innovation and industry
Recent years have witnessed rapidly growing interest, development and
investment in design research and the doctoral education supporting it.
Simultaneously with the discussion of the inherent problems of this specific
field of research an awareness of the internationally agreed-upon standards of
doctoral education and its outcomes, dissertations have been taken into account
in order to achieve transparency and credibility regarding institutions and
public administrators financing and monitoring research. The focus on content
and methodologies has run parallel to the efforts in constructing doctoral
programmes. This is still vital at least for two reasons: design research
conducted in institutions of design education is still a comparatively young
activity and hence the bulk of research is carried out predominantly by doctoral
students. The multi-generational research community which is the normative
condition in most other fields is largely Jacking here. In a series of international
meetings -Ohio State U. 1998, UIAH 1999, Politecnico di Milano 2000- a
certain galvanization and consensus have occurred regarding some
fundamental issues vital for the future development and global collaboration
of design research and doctoral education. It is agreed among other that a)
design is a discipline which needs research to provide in-depth knowledge for
the use of education and practice, b) the increasingly growing complexity of
both design and the context which supports and uses it demands conceptual
models and an accumulation of knowledge which can be enhanced by
research, c) this research should from the outset meet the internationally agreed
standards set for any research in any field (for example communicativity,
originali~y, open condition for external criticism) and d) an international
community should be responsible for the collaboration and sharing of expertise
in this field of development. The conference we are now attending will take the
discussion and strategic alliances further again.
The topics sketched above are intimately linked to the inner development
and dynamics of design itself in an effort to rise to a more disciplined,
knowledge-based and argumentative area of expertise. At the same time,
however, we should be aware that the growing interest that governments and
their agencies in higher education, research and r&d have demonstrated
towards design have a very pragmatic background. It is tied to the constantly
intensified international, global competition between national economies on
the one hand and between transnational corporations on the other. It is no
accident that a legion of governments has recently produced their national
agendas on design- for example Canada, Korea, Norway, Denmark, Sweden
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and Finland. In these policy papers design is seen as a major competitive asset
in an era of saturated global markets. Segmentation, mass customization, and
differentiation are just a few of the buzzwords used when a more intense use
of design expertise is called for in the national infrastructures of new product
development (NPD), production, marketing and distribution. At the same time
when it is regarded as a key element in the operations of transnational
corporations such as Nokia, efforts are made in order to provide design
services for the national sectors of small to medium enterprises (SME). So far
so good - if governments and industry alike see a growing need for design which is already actually very much a reality- this means further investments
in design education and an increase in the employment of design professionals.
The design communities consisting of professional organizations, the
educational sector and the design-related business have themselves been active
in championing a more visible status for design in decision-making on the
national level. In the professional division of labour designers have often been
in the margin compared to engineers and business experts. But now the
impatiently yearned-for strategic position for design as a tool for leadership and
as a core competence in corporate policies seems to unfold. At last
governmental policies, the interests of the private sector and those of designers
with their respective common stakeholders seem to match.
This new and for design advantageous situation is first and foremost
related to the practice of design. But because the level of practice has to be
elevated and the number of professionals increased design education requires
attention. This includes doctoral education which aims at providing expertise
of the highest level both as professional researchers and research results. The
condition has also been understood in some of the national agendas mentioned
before. Countries such as China, Taiwan, Thailand and Korea are investing
seriously in BA and MA education in design . In nations where design
education is more established, education in research- doctoral education- is
seen as a fresh and untapped resource. This becomes clear at least in the
Nordic statements. Investments into this category has been made at least in
Denmark and Finland.
I have now attempted to sketch a situation where both the inner needs and
dynamics of design as practice and education show a drift towards research
and the educational structures required by it. This is paralleled and partly
fuelled by the insight of the importance of design-related research, which has
grown in the context of utilizing design and funding its educational
infrastructure. There are huge differences between nations, but a common
chord is visible from Finland to Australia and from Brazil to Quebec, from
Sicily to Singapore. But how to optimize this rare constellation of matching
interests? How can design research and related doctoral education claim
autonomy as an equal partner? How to avoid the role of a lesser important
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servant? Is this a future of colonialization where the public sector and industry
exploits design and design research-based knowledge on their own terms?
In this latter part of my paper I will reflect on some possibilities open for
design research to strengthen its position more permanently and to create a
value base which is also critical and self-corrective. A simplistic use of design
research merely as a more developed tool for problem-solving in r&d will leave
it permanently marginalized. Strategic work has to be conducted
simultaneously at two levels: the inner development of design research
(concerning for example standards, methods, evaluation, shared expertise,
educational structures) and its position regarding its audience and users (for
example sector-specific programmes of governments, industry, national policy
making on the highest level). Recent developments in Finland will serve as the
case material.
Finland went through a severe economic crisis in the early years of the
1990s. The GNP sank drastically, the bank system fell in pieces, unemployment
rose to 20%, George Soros speculated with the Finnish currency and brought the
country to the brink of bankruptcy. Our significant Soviet trade disappeared
overnight with the fall of the Kremlin Politbureau. In this situation the
government, representatives of industry and experts in higher education and
research began a series of consensus meetings in order to re-focus the social,
industrial and economical infrastructure of the country. One goal was to shift
the emphasis of industry from forest products and heavy metal towards ITand we all know the results of that. A series of national agendas were
produced to steer different sectors of the nation towards what is today known
as the knowledge society or network society, to use the Castellanian term.
Special attention was given to increase the investments in and to intensify the
sector of r&d in technology together with a substantial increase in the funds
distributed via the Academy of Finland, i.e. the National Research Council. This
was matched by the re-organizing and growth in doctoral education in all
sectors - also design. A conscious programme was begun in order to raise the
size and level of the national capital in knowledge. Finland also joined the EU
in 1993 which opened new possibilities for exchange in research and r&d.
Doctoral education in design at UIAH was still in its early phases but now
it was able to benefit from this tidal wave of investment in research and related
education. The design community and UIAH had for several years
championed the importance of design research both at the institutions of design
education and at universities of technology, business and liberal arts. Now, in
its search for new resources for the regeneration of production, commerce and
export trade the national policy makers lifted design to the arena in order to
exploit the possibilities it might contain in the service of national restructuring.
The National Research Council began to exert a more open policy towards
applications coming from fields outside the sphere of established university
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disciplines. The National Technology Development Centre with its
strengthened budget now favoured joint projects with a design component.
This positive cycle of inter-related actions with a common goal reached a
second, more mature phase at the end of the 1990s. The concept of national
systems of innovation were launched to integrate the different strands of
activity under the analysis of how to generate and foster innovations in a
Nordic country with 5 million people with no significant natural resources
except forests. Design was seen as one broad, all-pervasive element of
excellence which could nourish innovation creation. Therefore, the Finnish
National Fund for Research and Development sponsored a p roject to
investigate the present condition and future challenges of Finnish design. The
project of which I was in charge produced a two-volume report in 1998 in which
also the importance of research and r elated education was strongly
emphasized. The ministries of education and of trade and commerce continued
on the basis of this report by setting up a working group to produce a national,
government-approved policy programme. This was launched last summer and
is now in preparation to produce operational and sectorized agendas. The
two-page mission declaration of our present government mentions design as
one success factor for the future. In order to increase the distribution of
knowledge especially towards industry, a Round Table of Design has been
established to nourish the implementation of design expertise in production
and commerce.
Now we are entering a phase where design and design research is more
and more interrelated to the current topics of organizational learning,
knowledge creation and innovation. UIAH has a share of the National
Research Programme on Innovation Systems, launched by the Finnish National
Research and Development. A national, multi-disciplinary research programme
in design is under preparation, to be funded both by the National Research
Council (Academy of Finland) and the National Technology Development
Centre. The aim is to create a research programme ranging from theory-creation
to r&d and also covering societal and cultural aspects. In the near future it will
be vital to produce quality, research findings that enable us to integrate design
into "managing the complexity of large-scale change" (Scharmer 2000). This
change simultaneously takes place on the level of corporate decision-making,
regional programmes of development, national policies and global networking.
Via careful strategies and implementations design research can gain from and
add to this constant flow of change.
Having said this and using Finland as one demonstrative case, what are
the implications for the value base and possible autonomy of design research
in this constellation of national efforts of sharpening the cutting edge of their
respective export industries? Critical theory, self-correctiviness? This falls into
the category of internal dynamics which is not topical for this presentation. But
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as mentioned before, intense development has to be geared towards the
systematic accumulation of knowledge and expertise within the local, national
and international communities of design research. Only through this can a
dialogue exist between the research and the users of this research. Therefore
the relationship between research and practice should be seen from a wide
perspective, the practice including also the na tiona! and transnational
parameters mentioned above. In this way the requirement that "research should
inform practice" gains a meaning exceeding the boundaries of design as a
profession- even though it remains at the core.
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The paper introduces a case of collaborative research between school, industry,
and government for bridging research and practice in Korea. Recently the
Korean government ambitiously launched design policies for pushing up
Korean design to 'design leading countries'. Among them KIDP, Korean design
promotion center introduced 'Industrial Design Fundamental Project' through
which government supports basic design research projects. This project has
been boosting up the level of fundamental design researches of schools by
providing funding and in the meantime industries also benefit from the
research which, otherwise, they cannot get on their own. One of the
requirements of these research proposals is that industries must join the project,
which forces research of schools to fit the context of industrial practice. This
triad collaboration between school, industry and government has been showing
successful results in bridging the gap between research and practice in design.
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Triad collaboration between school, industry and
government for bridging research and practice in design
Until quite a few years ago, the term 'design research' was rarely mentioned
and practiced in Korean design commi.Ul.ity. There was no systematic approach
for real sense of design research: to extract reliable knowledge and to make that
knowledge available to others (Cross 1993). If anything, working designers
regarded it as some 'innocent academic activity' while academicians criticize
them as mere craftsman. There are many reasons for that. Among the most
accountable reason was that Korean government has mainly supported quick
development of products for overseas markets. Designers did not have any
need to spend time and effort for intangible research for designing aproduct of
minor modification and they sought for only final concrete result. As a result,
research activities in graduate schools were not so much active either. Even
though research institutes cooperated with industry, it was merely done to
develop product appearance.
Nowadays, however, Korean industries have begun to realize that we
cannot rely on imitating low-tech products and we need to develop our own
new technology. Accordingly Korean government and design industry
recognize that design is a key element for developing competitive products.
Government introduced several policies in which research funding is provided
into long-term design research. Design schools also began to open doctoral
programs to meet needs of design research.

Roles and needs of Government, Industry, and School
In Korea there are various kinds of research projects which can show how
research and practice can be integrated, under the management of Ministry of
Science and Technology and Ministry of Commerce, Industry and Energy.
Government plans and conducts the research with a broad goal, such as
acquisition of superior technical capability in a certain product or technology,
fortification of international competitive power of the country, and ultimately
national development. Government provides funds to the research field,
especially related to massive and integrated technology which needs large scale
fund supply, and to fundamental technology which can be realized in 5 to 10
years and can contribute to economic development of the country (Ministry of
Science and Technology 1998). Industry doesn't have human resources to conduct
an independent long-term research for their own sake. Moreover, they cannot
even think of long-term and large-scale projects which need great amount of
funding. Therefore, industry takes advantage of participating in government-led
research project, provided with small portion of fund and possessing a right to
develop a product from the research result. In the meantime, research institutes
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or schools have abundant human resources and technical knowledge, but need
a fund supporter to conduct research, and also need an industry to make research
realized. As seen in Figure 1, government, industry and school cooperate with
one another under the management of government in order to meet their needs
and to utilize limited resources effectively.

Fig.1: Roles & needs of Govmrment, ltrdustry, ond School

Supporting project of fundamental research in industrial
design by KIDP
Supporting project of fundamental research in industrial design is the most
outstanding project conducted by government to integrate research and
practice in the field of design. It was planned to improve the level of industrial
design through supporting fundamental research and advanced application
research that cannot be conducted by industry independently. The ultimate goal
of this supporting project is also to strengthen competitive power of national
industry through constructing design infrastructure and developing products
with additional value. Since project launching in 1997, about 5 million US
dollars were invested for supporting 50 research projects (Ministry of
Commerce, Industry and Energy 1999).
Ministry of Commerce, Industry and Energy has a special organization
called KIDP (Korea Institute of Industrial Design Promotion) who take a major
role to support fundamental research in the field of industrial design.
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Fig. 2: Structure of participants and their role in the research wanaged by KIDP

As seen above, Ministry of Commerce, Industry and Energy make decisions for
general policy and important matters like funding . However, KIDP
independently conducts jobs related to the supporting projects, from planning
research projects, subscripting research proposals, to evaluating research
results. Especially, KIDP has an inside team for surveying research demands to
decide what kinds of research is needed, and it also has a department of
evaluation for checking research progress and for evaluating research results.
More importantly, as a requirement, the main research institute (mostly
schools) has to include industry as a corresponding research partner in the
research proposals of which researches are forced to integrate with practice.
Ministry of Commerce, Industry and Energy provide two thirds of research
fund to a main research institute and remaining funding should be provided by
counterpart industry. However, since industry, in fact, does not have to provide
funds with cash but with actual goods or labor, the actual ratio of fund that
industry provides could be much less. Therefore, industry can participate in the
research project without big burden. In this way, government induces research
and industry integrated into one research project. Most of times, the main
research institute cannot have all resources that are needed for the research, so
that it also can be a co-research institute which has special resources in the subfield. In this way, humane and technological resources, which are spread
around schools and institutes, can be integrated.
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Process of supporting project of fundamental research
and development by KIDP
Detailed process for the supporting project of fundamental research and
development is as follows.
1

Planning overview
At first, R&D department of Ministry of Commerce, Industry and Energy
(MOCIE) establishes general direction of research development by
surveying research demands from industry and budget per research project
for the year

2

Planning research
After MOCIE establishes comprehensive overall policy, MOCIE hands it over
to KIDP so that KIDP generates the detail research items within general
boundary of policy. KIDP also often invites a group of experts to generate
RFP. After generating detail plan, KIDP submit to MOCIE for final approval.
Then MOCIE evaluates validity of necessity of new research project and
establishes the research objectives and research methods. Finally all the
necessary factors of research proposal are identified and generated.

3

Call for research proposal
Based on a detail plan approved by MOCIE, KIDP posts public call for
research proposal. KIDP sets a day to have public presentation for
explaining all the details of research proposal including background,
subsections, format, guidelines and so on.

4

Selection of research project
After research institutes (mostly schools) submit research proposal
according to guidelines, KIDP previews proposals and screens out for
presentation of research proposals. Particularly KIDP pay attention to
whether researchers have their appropriate industry counterparts. Then
selected researchers have an opportunity to present their proposals in front
of a group of judges which consists of 10 more or less experts in
corresponding fields. In average about 10 to 15 research proposals are
selected every year.

5

Contract and providing research funds
KIDP makes contracts with selected researchers and provides research funds.
With very few exceptions, mostly research projects have one-year contract.
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6

Checking the research progress
KIDP visits research institutes for checking research progress twice a year
and decides if support will be continuing or not. If KIDP found out that
research is not progressed as planned, all the research funds can be
withdrawn and supporting can be quit.

7

Evaluating research result
KIDP gets all the research results back from research institutes and has
open presentation with a group of judges consisting of related experts. If
researcher fails to meet a required level of achievement, all the research
funds will be withdrawn and he or she is deprived of making any
government research projects for five years after.

8

Following-up research result
KIDP checks if all the research results are appropriately applied in industry
and publishes casebook for excellent research and development. Also some
research results are posted in KIDP web site for public reference.

Sub-fields of design supported by KIDP
Although the final research topics are decided by researchers, KIDP sets
categories of sub-field of basic design research. Those include forms, colors,
senses, and hwnan factors, and somewhat specific development tasks including
design know-how and its application. The following shows various fields
supported by KIDP (Korean Institute of Design Promotion 1997).
•

Design Form: Form and application of form & color in industrial design

•

Design Management: Future design trends, design methodology for
product evaluation and formation

•

Design Human Factors: Foundation and application in human centered
design and emotivity design

•

Computer-Aided Design: Application for Computer Aided industrial design

•

Green Design: Application for Green Design

•

Promotion of Industrial Design: Foundation and management of effective
promoting organization structure.

For example, in 1998, a total of 74 research proposals were submitted and from
them 15 research projects was selected and supported by KIDP. The titles of
selected researches are listed to show the characteristics of projects as follows.
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•

A study on modem application of traditional costumes

•

A development of Hangul (Korean alphabet) font for internet use

•

A study on intuitive user interface design development and application for
improvement of users' cognitive ability and for enhancement of product usability

•

A study on construction and application of image-based fashion color database

•

A study on creation and application of environmental furniture through
vernacular design

•

A study on promoting strategy and supporting system for 21st centurytype national design

•

A development of formation model of customers' emotional needs

•

A development of evaluation and measurement model for influence of
design industry on general nation's industry

•

A study on evaluation and management of industrial design process

•

A study on standard method for contracting design consulting and for
calculating design fee

•

A development of managing method for promoting design consultant

•

A development of expert system for remaking Korean-type characters
correspondent with total character industry

•

A study on database of Korean design history

•

A study on visualization system of Korean national images

Conclusions
Perhaps it is too early to evaluate the success of the policy of supporting design
research. However, for sure, it levels up research consciousness of Korean
design community and leads design research for practical applications.
Members of Korean Society of Design Science are rapidly jumped up nearly
twice, 1600 from 800 in 1997 and Design schools offering doctoral program have
begun to emerge (currently 4 schools but many schools are soon to join this
group). Working designers are now fully aware of the importance of design
research and think of this as a requirement.
However, it still needs to be further refined for full success. At first,
generating sub-fields of design research should be more systematically done.
What categories of design research are included is extremely important because
all the research direction is entirely dependent on those categories. It needs to
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identify systematically what types of research and design knowledge are needed
in industry. Another issue is how to change gradually from this type of
government-initiated research to industry voluntarily initiated design research.
Currently industries seem to participate in this research project for conducting
research with low-cost, not for real value of research itself. Current governmentinitiated research projects should only play a role for industries to appreciate real
value of design research and to make industries initiate design research after all.
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The development of design research has not resulted in a development of
research related to practice. The paper seeks to redress this by developing a
research framework that can enhance the disciplines and benefit the professional
practice of product design, interior architecture and visual communications.
The conceptual paradigms of a field as a discipline and a professional
practice are explored with reference to their implications for research. A
distinction is drawn between practice and professional practice; research
practice is revealed as the highest form of practice. Parallels in the fine arts,
where the epistemological and ontological contribution of research practice is
perhaps more readily seen, are explored for the possibilities they offer to design.
The paper concludes that there is a basis for research by design and that
higher degree research training can be configured to develop it.
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The Design Research Context
The fields of research focussed on design have, after a slow start, rapidly
expanded in recent years. They have frequently diverged into, or drawn upon,
related areas and disciplines. Many of these developments and connections
have enriched design.
However, there is a concern that the professional p ractice activities of
design, as understood in the context of 'art & design', were insufficiently clear
about their underlying disciplines, identity and boundaries to be able to
embrace the new paradigms flowing from these diverse research areas; or to
develop a sense of their own activities as part of a discipline and a field of
research, and thus develop an articulatable body of knowledge. Professional
practice d id not change in its underlying structure and mode, despite the
appearance of change resulting from new styles, and some of the fashionable
cliches of recent theory being incorporated into professional rhetoric. In some
ways, it may even be seen as regressing, becoming a craft-of-design activity,
strategically led by other disciplines such as marketing.
Design theory, in all its manifestations, is developing, perhaps as a
discipline area in its own righ t, and is seen as 'design research'. Regrettably the
more it is seen as the centre of research in design, the more it unwittingly
diminishes design practice which has failed to develop a research base.
Both design practice and theory are struggling to find their position, and
to assert themselves within the hierarchies of universities in general, and
research evaluations in particular. It is appropriate, at this time, to ensure that
design practice establishes concepts of its W1derlying discipline and its research
base. This is important because it is design practice which has the potential to
increase the effectiveness with which the human needs are met for
environments that are stimulating, products that are effective and visual
commW1ications that are meaningful.
If the current foci of research related to design is not developed to more
effectively include design practice, it will eventually lead to a research schism,
to the d etriment of the study of 'design' per seas well as design practice; and
will have distracted attention from the full and effective meeting of human needs
for satisfactory and potentially excellent products, habitat and communications.
For faculties of art and design which provide professional practice
education in product design, interior architecture, and visual communication,
there is a need to provide ways in which they can develop research that is
connected with, beneficial to, and assisting in the development of their activities.
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The discipline that underlines these design professional practice activities may
be seen as:•

particular processes concerned with innovation, creativity, modelling

•

particular domains- objects, spaces, visual communications

•

the meeting of human needs by the provision of an affordance or service

•

a commitment to the improvement of the human condition.

The body of knowledge of the discipline is understood by its practice, but is not
elaborated as a distinct entity which can be analysed, evaluated and developed.
The discipline of design may be defined, in a way which embraces both the
theory and praxis areas, including professional practice, as:'the meeting of human needs for the affordances and services provided by
spaces, objects and visual conununications, by the processes of evaluation,
specification, creation and implementation or construction of new or
modified spaces, objects and visual conununications.'

The Relationship of Practice, Discipline and Research
For research by design to occur, it is necessary for a distinction to be made
between professional practice and practice in the discipline. It would seem that
professional practitioners in design find it difficult to engage with design
activity that is not focussed on a client brief, but is instead undertaken, in a
sense, for its own sake - for the value that the knowledge and understanding
that it can bring to humanity. This problem of separation is exasperated by
some 'design researchers' isolating themselves from practice. These schisms are
problematic for the development of design.
Practice is the undertaking of the work of a discipline, i.e. the practice of
an art. It can be discipline-focussed or professional-practice focussed. Research
by the practice of the discipline is potentially the highest form of practice. These
distinctions are dependent upon the motivation of the practitioner. In the first
instance, the motivation is the practice of the discipline for its own sake. In the
second, it is to practice with intention of providing a service or contribution to
the public that meets certain standards and receives financial reward. In the
case of professional practice in design, it will usually involve achieving
corporate and financial objectives for the client, as well as disciplinary
objectives. In research by design, the aspiration is to develop knowledge or
understanding of aspects of the practice of the discipline, or the epistemological
and ontological contribution that the discipline can make.
Nelson (2000) defines professional practice as " the routine application of
existing knowledge and experience within a discipline". He suggests that it
"envisages the honing of skills for work of judgement, diligence, and an
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established reserve of knowledge". Professional practice, at least in terms of
those activities which are concerned with the improvement of the human
condition, is underlain by a discipline which embodies the aspiration, culture
and values of the field per se. It contains a vision of the activity which
transcends the exigencies of the commercial or social context. It is focussed on
what could be possible from its practice rather than what is affordable. It is this
focus which provides the basis for research within the field which Nelson (2000)
notes as" ... investigations in which the previously unknown is studied,
explanatory theory is advanced and original works of significant intellectual
merit ensue".
Research can be undertaken about any aspect of the discipline or its
professional practice. It can also be undertaken for its professional practice, but
both of these research activities are likely to employ significantly the research
of other disciplines.
It is research by the practice of the discipline that is the research 'of the
discipline, in that it is this research which leads to the epistemological and
ontological contribution that the discipline can make to humanity. Other
disciplines can reveal or help to reveal this contribution, but ultimately the
highest form of contribution is in 'the work' itself. Nelson (2000) suggests that
to achieve this research contribution, 'the work' needs 'to be a publishable
vision that aspires to a universal forum'.
In summary, in terms of contemporary understandings of research, the
practice of an art or design activity can be undertaken either as a professional
practice or as a research practice. Underlying both is a discipline. The role of
university-based researchers in the research practice of design is to explore and
develop all of its aspects but particularly its epistemological and ontological
aspects - which of course are not generally the focus, nor responsibility, of
professional practitioners.

The Nature of Research by Design
The nature of research by design can, perhaps surprisingly, be revealed by
research within the fine arts.
The recent tendency to separate art from design at a time when both are
trying to find their positions within universities and university concepts of
research is particularly unfortunate for design, because the fine arts have found
a position for themselves within the hierarchies of research and scholarship of
the universities. The reason for this is that the aspirations of the fine arts are
close to the epistemological and ontological aspirations of the traditional
humanities and sciences disciplines that underpin contemporary concepts of
university research.
Design practice, on the other hand, is having more difficulty in finding a
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•
stable and justifiable position because it is only just starting to explore meanings
that go beyond its professional practice, and developing ways of thinking about
itself that can lay claim to research and scholarship. The so-called 'design
research' areas that grew out of the 'design methods' movement have been able
to find a position in the techno/methods areas bordering engineering/
architecture/systems/technology, but are still focussed on means, and seem
slow to develop the epistemological and ontological meanings appropriate to
a discipline. Nevertheless, within the framework of the modem university they
can find a home.
It is perhaps easier to see within the fine arts, rather than in design, the
possibilities of an epistemological or even ontological contribution from
research by practice.
The significance of a work of art is not about the research or method that
gave rise to it. It is about, in its highest form, the aspiration to an epistemological
and, it is hoped, ontological contribution to humanity. It is for art historians
and art theorists to research and develop knowledge and understanding about
works of art and the thinking and processes that helped to bring them into
being. But it is the work of the artist to produce works that themselves provide
knowledge and understanding. Few would disagree that the contributions of
the works of the great artists have achieved this.
Similarly, it is the role of design resea rchers undertaking the research
practice o f design to aspire to make an epistemological and ontological
contribution. This may use sophisticated visual abstractions as well as
involving the senses and the intellect.
This aspiration is the goal of all serious art and should also be that of
design, while it is the role of design theorists to analyse and criticise methods
and history.
Whether or not their practitioners acknowledge it, all fields of human
endeavour which relate to the benefit or improvement of the human condition
have theoretical, epistemological and ontological potential. This may be small,
it may relate to a small component of human existence, and it may relate to a
particular period of time, but it is a potential contribution.

Research Training
A way of understanding the possibilities of research by design can be seen in the
research training for research by art in the Monash MFA and PhD. These
d egrees have been developed for the fine and applied arts but provide a basis
for exploration of the possibilities for research degrees in design.
It must be noted that this is not design reduced to a solely utilitarian basis
as say in an engineering component, but design as practised in the context of
the art & design disciplines in which the object, space or communication
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produced is a cultural entity as well as a functioning entity- one which has
transcended the utilitarian basis for its initiation.
These courses are focussed on research by the practice of the fine and
applied arts.
The thesis is in 'the work' which is normally examined in an exhibition
with documentation and exegesis. Previously, at Monash, as at many other
universities, the thesis could only involve a written study and hypothesis which
referred to the art works which had informed it.
Because university research in the fine and applied arts is in its early
stages, and concerns that university supervisory practices need development,
it was decided to develop research subjects to provide a framework for the
degree studies. The subjects use the seminar format and have a discursive and
critical culture. They provide the added benefits of interaction between all
candidates and all supervisors.
The objectives for each of the subjects provide a useful view of a
framework for research in the fine and applied arts.

Research Methods in the Fine Arts
The Research Methods subject educates candidates 'to be able to develop their
initial proposal for studio research with a critical awareness of its historical and
contemporary position; to understand methodology as a means of investigation
and a critique of method; to have a knowledge of the language of theory in
order to express the cultural values of their work, not just their practical
dimensions; to appreciate that texts on art contain the cultural assumptions of
their authors and to develop a critical sense for identifying their values'.
It is followed by a Theory Workshop subject which educates candidates 'to
be able to interrogate the intention within the work, submitting it to critical
scrutiny and either defending it or modifying it against such scrutiny; to be able
to argue the logic of their chosen working method in order to provide insights
into the artistic process; to be able to argue the contemporary relevance of their
work; to have a self-critical understanding of their practice, especially with
respect to ideological issues like gender, class and ethnicity; to be equipped to
sustain an exegetical elaboration of their work and its placement in current
visual production'.
The studies conclude with a Documentation Studies subject which
educates candidates 'to have competence in documenting their visual work
with critical reflections on the process and outcome of their studio work; to be
able to sustain against critical scrutiny the relationship between the stated
intentions of their proposal and the results of the studio work; to be able to
evaluate and explain the visual achievements, and justify the claim of the work
making an artistic contribution of substantial significance; to be able to critically
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review insights into the artistic process suggested by the visual research'.
The thinking in these subjects was conceived in terms of 'the work' as
cultural production, and thus its test is whether it has achieved cultural
significance. This accommodates epistemological and ontological developments.
Within the concept of these subjects it can be seen that it is possible to
develop research methods subjects for research by design. Such subjects will
need to re-work the phrasing of the existing subjects and develop objectives
which address affordance, service and production. It would seem that research
undertaken within such a paradigm will be able to aspire to an epistemological
and ontological contribution. However, it is recommended that further research
should focus on the nature of this contribution.

Conclusions
The paper suggests by reference to the fine arts that there is not only a basis for
research by design, but that a higher degree research training program can be
configured to develop it. It also suggests that the current state of practice
requires urgent discipline and research based development if it is to find an
appropriate position in contemporary university and research hierarchies.
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In this paper I will briefly discuss some of the problems that emerge when
artifacts grounded in esthetical judgements are considered as scientific results.
From my own practice as researcher and supervisor for doctoral candidates in
the field of architecture, I raise the question why no one in my school has
presented a dissertation consisting only of artifacts, especially when this was
the obvious intention at the beginning of the candidate's research project.
Furthermore, I try to relate this experience to problems emerging in different
types of a formalistic approach to, above all, art and architecture. I end my
paper with a short investigation of conceivable strategies in the treatment of
artifacts and texts within a scientific project.
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Artifact versus text in design research
Traditionally, scientific works and design have a great deal in common in
regards to their relation to the artifact. The scientific elaboration of artifacts, as
well as a general dependence on given conditions, might be described in terms
of a typical design process. Reciprocally, the development of products, real or
virtual, is often fulfilled in a scientific or scientific like way. This slightly loose
characterization claims an area, which can also be seen to describe the
intersection between the field of science and the field of design. By definition,
the center of this area consists of an intimate and united relationship between
these two concepts. But what about the periphery of this intended area? What
about artifacts that are grounded in an extra, or weak, scientific context? In this
paper I will concentrate on the conditions for some approaches to the domain
of scientific work in design, from a peripheral point of view. I will above all
discuss problems emerging when artifacts grounded in esthetical judgements
are considered as scientific results.
As a researcher and supervisor of doctoral candidates, I have several times
witnessed recurrent plans to "make" a dissertation instead of writing one. So
far no one in the school of architecture, where I work, has presented a
dissertation consisting only of artifacts. If there have been efforts in this way, the
dissertation hos not only been completed with a text, instead, the textual
constituent has come to dominate this type of academic work. In fact, it is no
exaggeration to say that the artifacts here play the role of illustrating arguments
and discussions in the dissertations. It is also important to mention that, from
my experience the ambitions to make dissertations consisting mainly of artifacts
are most us ually found at an early stage in the research projects. Later on the
character of the dissertations tends to get more influenced by theoretical
implications on a meta level. Why is this so, might one ask? Why is it so difficult
to develop a research project which consists of artifacts based on esthetical
judgements and evaluations?
Aesthetics belongs by tradition to the domain of human science. Here the
written dissertation is an almost self-evident instance. Since humanism mostly
implies a discursive type of research, the text has a very high scientific potential
in this area. In the field of architecture and other art related disciplines, this
unfortunately also leads to a positional war, where "text" versus "practice
oriented research on it own conditions" becomes the main issue. Now and then,
professors in the field of architecture claim that they would like to establish an
occupational oriented type of research, which is about architecture in itself. At
the same time they also accuse different theories on architecture for being
marginal a phenomenon in terms of its approach to "real" architecture. On the
other hand the theoreticians are defending themselves by pointing at the
necessity for a contextual approach to architecture.
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The ambition to release art related disciplines from different contextual
aspects and create a new type of science, grounded on the esthetical object and
its own condition, has a quite long and amazing history. Here, the central theme
is formalism, a concept which should not be understood as an emblematic
name for a movement with a specific program. Rather formalism is a generic
term for different de-contextualizing attitudes, concerning formal aspects. This
means that especially historical or sociological aspects are set aside, while
esthetical autonomy is the preferred goal. Of course, these attitudes have
emerged on different levels as well as in disparate areas. In artistic activity,
elaboration of abstract shapes corresponds to a common understanding of the
concept formalism. The interesting and paradoxical issue on formalism has
above all to do with its theoretical implications. Roughly this could be described
as a theoretical effort, passing strictures on the seductive power of theories. The
experienced "reality" is here the common ground for building up a new esthetic
science, liberated from contextual dominance.
Mainly, there are three historical/ geographical areas where formalistic
figures of thought have been of great importance. First the German
experientialistic tradition from the late nineteenth century, where art historians
as Heinrich Wolfllin talked about the necessity of the fully experienced form in
comprehension of art and architecture. The second area was d eveloped among
literature students in the early Soviet Union. Essentially, the relations inside a
text, or piece of literature, was that which was emphasized. It is also worth
mentioning that the Russian formalists have been important in the
development of branches of semiotics, such as the Prague School. Last but not
least there is also the formalistic impact on American culture. According to
Mark Jarzombek (1993: 29), the influences of the German experientialists was
to have a profound effect on certajn American writings concerning experience,
sight and form and was a very prominent approach among architectural
historians, as for instance Vincent Scully. In America, the esthetic
experientialism was flowering between the years 1930 and 1950. Later on there
are several examples of a slightly different type of formalism in American art
critique and architectural theory.
One enlightening example is when the American architect Peter Eisenman
argues for an architecture that is more concerned with its own objecthood.
Eisenman here sees a prototype in h ow "the object of prose, music and painting
no longer is a narrative record and mimetic representation of man's condition,
(... )"(Eisenman 1979: 119). Here, the ambition is to liberate architecture from
being a representation of man's condition. This is a specific type of formalism,
which differs from the experientialistic favoring of corporeal analogies. In this
sense, we are facing a more pure version of formalistic attitude than Wolfflin's
statements concerning the way in which we comprehend a building o r a
sculpture through our bodies, as he vividly describes renaissance and baroque
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architecture, (Wolfflin 1975). The difference between corporeal oriented
experientialism and object oriented abstractions in art and architecture, reveals
the huge tension inside a formalistic approach in general. This is also the reason
why it is so problematic to pinpoint an unambiguous formalistic movement.
And here we find once again that the liberation from contextual burdens
becomes the common ground.
It is not surprising that formalistic attitudes pop up now and then. It
provides a vivid alternative to an overwhelming intellectual approach,
especially in artistry. It also provides the possibility for critics to start all over
again, with the studied object in itself as an innocent preference. On the other
hand, this way of comprehension might also be described as intentionally
naive. The latter grows to a real problem when entering the domain of science.
The possibility to verify or falsify must be inherent in all scientific work.
In the human science, it is convenient to make evaluations and presentations in
a written form. The text here lays open to be verified or falsified, and receives
the function as an objective ground. The result of this is that the most radical
way of presenting an artifact in a scientific work, namely to exclude all textual
elements and leave the artifact grounded on esthetical judgements alone,
becomes so problematic. This is because the text has to be suspended with
another language based system, since the falsification/verification traditionally
always demands a statement. I must underline that I do not see all of this as
impossible, however it is very easy to fall into a trap where objectivity is mixed
up with subjective or esoteric implications when texts are excluded in a research
project. The text as an expanded concept in a post structuralistic sense might be
promising in finding new language oriented areas for practicing research. The
total avoidance of texts is of course an extreme type of academic work. There
are other possibilities, especially in mixing artifacts and evaluative texts in a
research project. I will end my paper by outlining some possible strategies
within a scientific treatment of the relation between artifact and text.
First, there is what we might call the conservative aspect, where traditional
scientific fields are kept separated from artistic disciplines. In terms of bridging
over different areas, this strategy might be accused for being narrow minded
and uninteresting, however it does work pretty well in terms of established
science. In this respect, the possibility to present an aesthetically elaborated
object as a scientific work is very limited. Recently, an alternative to this
conservative aspect can be seen to have emerged. Here, the ambition is to give
different types of artistic work an academic status. Projects like these are usually
described as "developing" work in the field of art. The role of the artifact here,
is dependent upon which direction this type of academic work takes. If it is
characteristic of scientific discipline, then the problems connected to science
will reappear. If it really is a development in terms of artistry, it opens up
several possibilities for the artifacts as incitement.
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Another strategy is to combine artifact and text in a scientific work. My
own doctoral dissertation was titled "Three Texts on the Aesthetics of
Dislocation" (Stahl 1996) and included a bench as part of the dissertation
project. This artifact accompanied the chapter titled "Furniture Strategies." The
chapter compared the way in which the American artist Donald Judd designed
furniture with the way that the artis t, Richard Artschwager, worked with
furniture-like objects. This chapter examined and questioned the frequent
limitations between the categories of furniture and art by discussing the design
process and the fulfillment of desire. The object that accompanied this
discussion, "Bench for Museums", can be seen as a parasite on both of the two
traditional categories of art and furniture. In this type of context, the role of the
artifact tends to be free floating. It might be seen simply as an illustration for
the text, but it can also be considered as a s tatement equal to the written one.
In my case "Bench for Museums" definitely was a statement, but it is important
to note that this statement not should be regarded as a synthesis in terms of
problem solving. Rather it was a comment on both Judd's and Artschwager's
furniture. In this way it functioned as a material form of elaboration, even if it
had to be combined with a text
Lastly there is also the speculative possibility to stretch the scientific
paradigm to such an extent so that it also can embrace artistic activities in a
general sense. This possibility must be regarded as hypothetical when
considering esthetics and artifacts in a scientific context. If this change is
realized, it will also entail a revaluation of scientific concepts as a system of
verification and falsification. Through this we are also made to face some new
and exciting issues such as: Is it relevant or interesting to talk about science in
this new paradigm?

References
Eisenman, Peter. 1979. "Aspects of Modernism: Maison Dom-ino and the Self
Referential Sign". Oppositions, (15/16): 119
Jarzombek, Mark. 1993. "De-Scribing the Language of Looking: Wolfflin and the
History of Aesthetic Experientialism". Assemblage (23): 29-69
Stahl, Lars-Henrik. 1996. Three Texts on the Aesthetics of Dislocation. Lund: Lund
University.
Wo!Jflin, Heinrich. 1975. Renaissance and Baroque. New York: Itacha

473

474

Experiencing architecture: From
practice to research

Henrika Ojala
University of Oulu, Finland

In this article I discuss experiencing architecture in terms of research approach.
The main thesis is that architectural research can be developed emphasising the
role of designer's reflection, creation and conception processes. This paper
problcmutiscs the strong influence of psychology and phenomenology in
experience studies. The paper proposes considering experience as knowledge
in transforming the practising architect into a researcher.
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Experiencing architecture: From practice to research
The problem with architecture as a subject for research and theory is due to its
knowledge structure, which has developed through the long history of
architectural practice. An important discussion is going on about the
epistemological foundations of architecture in conferences and schools of
architecture [1]. A central issue, which has been raised in this discussion, is the
undeveloped state of concept system in architecture. Alberto Perez-G6mez
(1998: 21) has recently written: "[T]he quest to name the epistemological
foundations of our discipline concerns the appropriateness of language to
modulate our actions as architects[ ... ]." Jerker Lundequist (1998: 31) connects
the problems of conception with another important, even controversial, issue:
the role of practical knowledge and practice-based research methods in
architectural research. He defines the aim of architectural research "as the
articulation and development of the practice of architecture, which makes the
clarification of architectural concepts the kernel of architectural research."
To continue with these themes, this paper discusses architectural
experience as an essential mode of architectural knowledge, which can be
reached with the help of practice-based research methods.

Fig. 1: A lzt.>urist ic modtl: Tilt present situation of the rtsrarch, practicr and rxperiencc of architecture

Researching, practising and experiencing architecture
I start my argument by clarifying the present situation of researching, practising
and experiencing architecture with the help of a simple heuristic 3D-model
(visualised in figure 1). The whole field of scientific knowledge is represented
as a surface of a sphere. That surface is the domain of verbal language,
numerical representation and established scientific methods (quantitative and
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qualitative). On that surface are situated all those different fields of basic and
applied science, the knowledge of which the practice of architecture combines
in order to create a practical and artistic synthesis. The knowledge for
architectural applications forms a wide-spread fragmentary collection of
separate 'patches' situated within the various scientific fields ranging from
natural sciences and technology to humanities.
In the model, the practice of architecture is situated in the centre of the
sphere where all of the 'cones/ starting from the domains of architectural
technology, architectural psychology, architectural aesthetics, architectural
history, and so, on meet in a single point. The architectural practice integrates
the fragmented architectural knowledge into a coherent whole. As architecture
is an ap plied art form, its design process operates mainly with practical
knowledge and artistic intuition. Designer's practical knowledge is "knowledge
in action, practical skills, profidency and dexterity", which is "acquired through
training and sodalisation (Lundequist 1998: 34-35). This tacit knowledge, which
usually does not have to be verbalised, tells the architect how a building or
environment should be constructed in order to be usable. It could be described
as a collection of both conscious and unconscious 'rules of thumb', concerning
functions, dimensions, climate conditions, and construction methods. Anyhow,
without an aesthetic idea, which brings together the fragmented knowledge
base and complexity of each design brief, buildings are not architecture. The
aesthetic substance, which has emerged in architecture through architect's
aesthetic experience, can be conveyed to the habitant as experience of art,
beauty, and significance emerging from the practicality of everyday life. So, in
the center of the sphere is situated the experience of architecture with the
practice of architecture, two coherent modes of architecture, which are only
partly separable. Both creating and experiencing architecture belong to the
domain of art, where language rarely visits.
Architectural research in its present condition is situated in my model
outside the architectural practice, on the surface of the sphere. It seems to be
impossible to generate a holistic architectural theory on that level, without
being superficial. As Bill Hillier {1998: 71) has stated to the point: "It is no
wonder that we have no over-arching theory of architecture. To have one would
require us to solve all the problems of philosophy at once." Architectural
research at the moment has settled for focusing its view on certain chosen
aspects of architecture at a time to gain deeper knowledge of them. It is
accustomed to borrowing established concepts and research methods from
those fields of science which are applied in architecture. As it operates on the
surface of the sphere, it is bound by language.
To concretize the model, I present one interesting phenomenon o f
architecture as research subject: light. Light in the context of architecture is very
difficult to approach through a traditional perspective of scientific research.
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Light is a cutting edge, which penetrates all architectural experience; it is an
elementary but immaterial constituent, which is materialised in architecture.
The methods of natural sciences try to reach the essential nature of light as
electromagnetic energy, treating it simultaneously both as a particle and as a
waveform. The technological aspect of light, the principles of its optical
behaviour, can be measured and calculated: transmissions, reflections and
dispersion. But can light be measured in architectural terms? As a phenomenon
it can be traced perhaps further with qualitative methods of humanities and
social sciences. Light in architecture is always something beyond natural, an
artefact, but bound by the rules of nature. It is however something more than
an immaterial set of meanings and communications between people, neither is
it a particle nor wave. It is a phenomenon, which is at the same time practical,
spatial, material, temporal, sensual, aesthetic, and symbolical. It seems rather
difficult to grasp this complex whole in order to generate knowledge about its
essence with scientific methods. However, the knowledge about light in
architecture has been produced throughout the history of that human practice
which is called architecture. And by experiencing, light is recognised in architecture.
With the help of the model presented we arrive at the question, which I
want to raise for discussion with this article. Should a new tradition of
architectural research be created in the centre, where the complex phenomenon
called architecture can be met as a coherent whole, as practical art? Is there an
essential field of architectural knowledge to be approached only through
practice on the level of experience? If architectural research uses only concepts
which are created in and for the language, there is an ironic danger to exclude
the very subject of the research. The act of generating concepts (or conception)
is seen as a grounding act of science. Objectivity as the basic premise of science
locks concepts outside the subjective experience in order to make scientific
knowledge universal. There is an underlying conflict between architecture and
science: can architecture be universal? Or should it even be? As a concept eats
time and space, it separates research from architecture as experienced and as
practised. According to the Crocen-Collingwood theory (Vuorinen 1993: 319),
science operates with concepts, art with intuition. Beside with concepts, should
architectural research then be operating with intuition, which is based on
perceptions, impressions and mental images? If architectural research aims to
develop the architectural practice, to create applicable knowledge of
architecture, these questions are fundamental. In this light there is a possibility to
see also the subjective knowledge as relevant to be gained in a process of research.

Object, subject and experience
In my paper I problematise the model presented by two separate disciplines
within the field of science, which theorise experience from their specific
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perspectives: Anglo-American tradition of analytic psychology and Continental
tradition of phenomenology.
Analytic psychology approaches experience from outside in order to
develop objective scientific knowledge, with the help of empirical experiments.
Psychiatrist Daniel Stem (1985) has presented in his book The Interpersonal
World of the Infant: A View from Psychoanalysis and Developmental Psychology a
working hypothesis about an infant's subjective experiences before and after
learning the language. Although Stem's main interest is the infant's sense of self
and his/her interpersonal relatedness, he also sheds light on the development
of our experience of the world around us: the ways of feeling, perceiving,
remembering and thinking on the preverbal level. [2] Stem (1985: 29-34) sees
the development progression of the sense of self (approx. 0-18 months) not only
as successive phases but also as simultaneous domains of self-experience:
"Once formed, the domains remain forever as distinct forms of experiencing
social life and self. None are lost to adult experience. Each simply gets more
elaborated." Also our adult experience of environment, including for example
architecture, contains characteristics from all development domains - also from
those, which precede language. When we enter the domain of language,
however, some parts of our experience are lost or made latent and made less
shareable with ourselves and with others (Stem 1985: 174-177).
I will raise up some aspects of preverbal experience, which can be seen to
have a special role in both experiencing and creating art. One of them is the
"phenomenon of synesthesia, in which s timulation in a single sense evokes
sensations that belong to a different modality of stimulation" (Stem 1985: 154).
Shape, intensity, and temporal patterns (time) can be perceived amodally. This
unity of senses has been taken for granted by artists. "Most poetry could not
work without the tacit assumption that cross-sensory analogies and metaphors
are immediately apparent to everyone." (Stem 1985: 155) A kind of amodal
perception, physiognomic perception, is a capacity to perceive amodal qualities as
categorical affects: for example a line, a colour, or a sound can be perceived to
be happy, sad, o r angry (Stem 1985: 53). [3] The perception of vitality affects,
which can be described as changing processes of the intensities of feeling or
perception (for example a 'rush' of anger or of joy, a perceived flooding of light),
is with physiognomic perception present in creating and experiencing art.
These processes of early preverbal experiences are also part of the phenomenon
of sharing affective states (affect attunement), which is characteristic of
preverbal communication and art (Stem 1985:53-57, 156-161). Also architectural
experience can be seen from this point of view as sharing some of the affective
states, which were experienced by the architect during the process of creating.
New experimental methods of asking questions and getting answers from
babies have indicated very early operating recall memory systems, which are not
language-based. Episodic memory refers to the memory for real-life experiences
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occurring in real time (Stern 1985: 91,94). [4] "The basic memorial unit is the
episode, a small but coherent chunk of lived experiences." The elements of the
episodes are "sensations, perceptions, actions, thoughts, affects, and goals, which
occur on some temporal, physical, and causal relationship so that they constitute
a coherent episode of experience" (Stern 1985: 95). It has also been shown in
experiments that infants have some abilities to abstract, average, and represent
information preverbally; they aggregate experiences and distil an averaged
prototype (Stern 1985: 97-98). The repertoire of episodes or coherent experience
units accumulates and develops into experience prototypes during a lifetime of
experiencing. In the creative act of designing an architect uses this repertoire
recalling memories, joining them together, walking through old and new feelings,
sensations, actions, and thoughts in a winding labyrinth of experience.
Although analytical psychology seems to give from its specific perspective
an interesting glimpse of the possibilities which preverbal experience can open
to research, we are still rather far from architecture experienced in time and
space. The subjective and contextual nature of experience is lost in the
objectification process, which transforms each unique and coherent experience
into concepts of psychology to form universal knowledge.
The objective approach of psychology to the subjective experience was
criticised by Edmund Husser!, the founder of phenomenology. According to
phenomenology, the subjective experience is the only way to get knowledge from
the world of phenomena. Husserl's mission was to establish a new science based
on subjective experience, which would be in its use of research methods as reliable
as natural sciences were seen to be (Himanka, Hamalainen and Sivenius 1995).
In phenomenological research, experience is approached on the level of
subject, the perceiver. The subject's "concreteness can be referred to in terms of
situatedness, contextuality, historicity, embeddedness" (Bonsdorff 1998: 18).
Through the subject, the architectural experience meets time and space.
Phenomenologist Maurice Merleau-Ponty (1993) emphasised the significance of
corporality and senses in perception. Experiencing is participating art and
architecture physically: the body is the field of perception and action. A recent
aspiration of architectural theorists applying phenomenology has been to
describe the architectural experience as a multi-sensory event and to withdraw
the hegemony of vision: "Architecture involves seven realms of sensory
experience which interact and infuse each other" (Pallasmaa 1994: 30).
Phenomenology as a method seems to bring the researcher into intimate
contact with architectural phenomenona as they are approached through
subjective experience. Anyhow, the methods to get out data as meanings from
the experiencing subject are operating in language; can they then reach those
aspects of experience, which are situated on the level of preverbal? Is there still
knowledge left out of reach? Perhaps the researcher should linger in the
experience, not just as an observer, but as an actor.
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Conclusion
Architectural research methodology should be discussed, if it is assumed, that
there is a need to establish a shareable knowledge field of subjective, practisebased knowledge, to be applied in developing and articulating architectural
practice in the future. New research methods operating at the level of
preverbal, subjective experience, can complement existing phenomenological
methods. The practice-based research methods could be created both for the
process of generating subjective knowledge and for the process of transforming
the generated knowledge to a shareable or discursive mode. In the process of
generating knowledge, practice-based research methods enable the researcher
to operate on the level of preverbal experience. In this way, the coherency of
experience can be maintained also in the new knowledge.
The process of transforming subjective knowledge into a shareable mode
needs new methods of representation, which do not break the coherency of
architectural experience into fragments, as verbal representation usually does.
Sharing architectural knowledge could be considered as sharing architectural
experiences, which include affections, actions, and sensations. Knowledge in the
form of experience can be transmitted in a coherent way by visual, spatial,
material, and even functional representations. From this point of view, presenting
researd1 results in U\e form of pictures, models, animations, exhibitions and
spaces can be seen as relevant. Anyhow, non-verbal presentation is not enough;
knowledge generated on the level of experience should be transformed also into
verbal language to be open for discourse and to contribute alongside the
architectural practice and research also other fields of research. The process of
transforming is important also from the viewpoint of conception. New concepts
can be developed with the help of coherent experience prototypes and non-verbal
representation, and introduced into language. These concepts, generated inside
architectural practice, on the level of experience, can guide the discussion
concerning architecture towards its essence, the experience.

Notes
[1) The discussion is established for example by EAAE Conference on
Doctorates in Design and Architecture, Delft 1996; 4th Architecture &
Behavior Colloquim I 31st European Association of Architectural
Education Workshop, Monte Verita 1997; and The Millennium programme,
Oslo-Stocholm-Aarhus-Helsinki 1999/2000.
[2] Besides this book Stem has written a more subjective book (Diary of a Baby,
1990), where he tries to enter into the infant's world of experience and to
describe some events from it like writing a diary. His method of
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representation contains three parallel narrative levels: events as seen from
outside, imaginary description of it from the infant's diary, and
commentary on the experience in the light of recent knowledge concerning
infant psychology (Stern 1992).
[3) Stern refers to Werner, H. 1948 The comparative psychology of mental
development. New York: International Universities press.
[4) Stern refers to Olson, G. M., and Strauss, M.S. 1984. The development of
infant memory. In Infant memory, edited by M. Moscovitch . New York:
Plenum Press.
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Cross-functional and interdisciplinary integration for
doctoral education in design:
Theory and experience.
Brynjulf Tellefsen
Norwegian School of Management

This paper offers advice on organizing doctoral programs in design based on
theory, generalization from the team organization project at the Norwegian School
of Management (NSM) and the author's personal experience as a team leader.
A doctoral program in design employs experts from conceptually separate
disciplines and physically separated units. Teachers and students together
create the learning climate of creative and investigative processes. Knowledge
managers convert from hierarchical organizations based on individual
empowerment to teams. They develop team member motivation to take
responsibility. Members participate in team coordination and integration to
create superior development and to implement the production, distribution,
and application of knowledge.
The author presents theories of conversion to teams. The paper discusses
ideal leader and member values and behavior during and after conversion.
Experience from the conversion process at the Norwegian School of
Management (NSM) illustrates effects of following and deviating from ideal
theory of team organization
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Cross-functional and inter-disciplinary integration for
doctoral education in design: Theory and experience.
The Context
Design involves many disciplines (Friedman 1999; Margolin 2000). The
international design environment bridges differences in culture, tradition,
language, systems, strategies and goals at several institutional levels. These are
all reflected in doctoral education. Meeting people from different knowledge
cultures and professions is productive when they can communicate. This
requires conunon explicit knowledge and the ability to codify tacit knowledge
and to create situations for shared experience that multiply tacit knowledge
Gohannessen, Olsen and Olaisen, 2000).
The organizational challenge is threefold:
•

Creating open, inclusive information and conununication technology (ICT)
systems to transfer explicit knowledge and shared memory. The system
should promote easy use, dialogue, and individual studies. This is singleloop learning (Argyris, 1977).

•

Establishing meetings for shared development of learning and transfer of
tacit knowledge. This is double-loop learning (Argyris, 1977), or generative
learning (Senge, 1990).

•

Creating a learning environment. This is the fifth discipline (Senge, 1990),
or triple-loop learning (Argyris, 1993).

The advantages of meetings across the boundaries of organizational cultures
and knowledge cultures disappear if participants become alike through
intensive interaction or if the group excludes deviant people. Tolerance,
acceptance, and ability to combine different competencies in dialogue create
rich learning environments.
Creativity, discovery, and investigation are essential for the design
doctorate. Some forms of knowledge can be codified and communicated as
explicit knowledge. Some can even be stored and distributed by ICT systems.
However, the most valuable knowledge is tacit. It is embedded and embodied
in teachers and students. Differences in tacit knowledge are discovered and
codified through dialogue.

Organizing Heterogeneous Groups for a Common Purpose
Throughout history people have worked together to accomplish tasks, make
decisions and solve problems too big or complex for one individual. An
organization requires a common purpose, accepted by the group performing
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the overall task (French, Bell and Zawacki, 1994). The task is best defined,
organized and executed if the group has a shared understanding and accepts
a common purpose, goals, strategy, solutions, activities and knowledge
requirements (Aranda, Aranda and Colon, 1998).
It is vital to create an organization oriented toward the needs of multiple
constituents. Members of the organization must know the constituencies, how
they are affected by and how they value solutions. Though the organization
must develop a common purpose and a common set of solutions, these
solutions must also satisfy the diverse wants, goals, and agendas of each
constituent. If not, people will exit the network. Social legitimacy is reduced
(Tellefsen, 1995 and 1999).
The International Doctorate in Design should find solutions promoting
•

the necessary communality of culture and language,

•

a common sense of purpose and belonging,

•

common acceptance of solutions,

•

a rich learning environment

•

development of sub-cultures that can communicate with each of the
constituencies, institutions, and experts in different disciplines

•

multilingual, multicultural, multidisciplinary and interdisciplinary people.

Two Approaches to Organizing
The Western World builds organizations focused on the individual. An overall
task is divided into subsets of functionally defined tasks until each task is small
enough to be handled by one individual. When a task requires duplication to
achieve sufficient capacity, identical experts are employed.
Each individual must be empowered to use their expertise to extract the
benefits of it. Individuals are appointed to lead the expert groups. Authority is
delegated down a hierarchy.
When an overall task is split up, two organizational challenges arise:
•

Hierarchic integration of expertise to manage the total task.

•

Horizontal coordination among experts to link activities along value
producing chains.

Integration and coordination are the domains of individual managers. The line
of command is the integration axis.
Systems are designed top-down with instructions on how experts coordinate
by using the systems to communicate with other experts across functions and units.
Staffs and units serving the line also have coordinating functions.
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The line-staff solution can be very efficient in stable environments. It has
been modified through the development of matrix organizations to handle
adaptations. The dominant axis is the line. The support axis consists of advisory
experience circles, limited-duration project teams or permanent teams with
subordinate task authority (Daft, 1995).
The individual focus tends to overload the hierarchy. Extensive control of
lower levels, bureaucratization, and inflexibility follows. Since the hierarchy is
developed top-down, experts at lower levels are not expected to take part in
coordination and integration, and they lack the motivation and insight to do so.
Limited span of control produces many vertical layers. Decision-making
is removed from where the value production takes place at the bottom levels in
the production line and at the points of interface with the environment.
Team-based organization originated in the group-oriented Japanese society.
The team defines purpose, goals, values, strategies, products, and the means and
methods to be employed. Every team member contributes to integration and
coordination. The organization is driven and directed bottom-up.
Instead of leaving the problem detection and solution to individuals who
dictate others, the team works until it has reached consensus. Creating solutions
often require more time and effort in teams. Compromises may eliminate
optimal solutions. Implementation is normally faster and less prone to suboptimization, conflict, misunderstandings, and mistakes. When a team works
optimally, leaders emerge and are elected. Leaders at one level become
members of the next level team until accumulation is reached to take care of the
total task. Rewards are group based (Manz and Sims, 1995).
Team organization promotes development of a strong team spirit. Team
proponents believe that individual expertise only has value when combined
with the expertise of others. Focus is on totality, synergy and coordinated
change. This allows flat structures with decisions close to the value creation.
The socialization process can make teams self-centered. Compensate by
including members from other teams and constituencies on a rotating basis.

The Norwegian School of Management Experience
The situation at NSM in 1996 was similar to the challenges that many doctoral
programs in design face today.
At NSM, mergers and internal growth made NSM the largest business
school in Norway. The organization had 700 employees. About 16,000 students
attended 25 study programs on 16 campuses. NSM managed Executive MBA
programs in China and in Latvia, foreign exchange programs and International
Business programs for Norwegians abroad. The NSM faculty had specialists in
many disciplines and application areas and had the highest publication rate per
faculty member in Norway.
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A complex triple-matrix system managed the volume and diversity of the
schooL The triple matrix involved Finance and support, Educational divisions
(three), and Faculties (five). Central management, division leadership, The
Graduate Business School Division, and most of the research faculty and the
doctoral programs were located in Sandvika near Oslo. The Continuing
Education Division with Executive Masters programs was located at Ekeberg
in Oslo. The Undergraduate Studies Division operated 14 regional campuses
with the division headquarters in Sandvika. The main undergraduate campus
was located at Schous Plass in Oslo. The newly merged Norwegian School of
Marketing (NMH) with 2,500 students was also located at Schous Plass,
including the graduate level program in marketing management. NMH had a
different culture, logo, and market appeal.
There were 260 full-time permanent faculty members. 170 were located in
Sandvika, organized in four discipline-based institutes. They served all the
educational programs as teachers, course designers and managers, and trainers
of adjunct faculty. About 50 were located at Schous Campus as the faculty of the
NMH. They had the same responsibility as Sandvika faculty plus the design of
NMH study programs. 40 full-time teaching faculty worked at the 14
undergraduate campuses. The NSM employed 600 adjunct faculty.
NMH had a tradition of integration, frequent use of ad hoc teams and
organic processes for coordination across functions and disciplines, and
nearness to adjunct faculty and students. The NSM had a tradition of focus on
hierarchy, formalization, centralization, functional specialization, with
information from the top and infrequent use of ad hoc committees for horizontal
coordination. NSM solutions were often imposed on NMH.
The faculty was close to anarchy. Team research was uncommon and
arenas for academic discourse were few. Teachers seldom discussed educational
matters. Course ownership competition was keen, as courses were the
economic basis for employing faculty. Everybody defended his own turf.
Faculty and institutes fought among themselves. Members of the
administration had their own in-fights. Students complained about disjointed
service, not knowing who to speak to. They complained about conflicting
information from different parts of the organization.

Introducing the Team Organization
At a joint meeting of administration and faculty at NMH in the fall of 1996, the
problem of non-cooperation was discussed. I suggested a conversion to team
organization. The new dean of NMH had been a team leader in a consulting
firm. He asked me to head a committee to investigate the theoretical and
situational pros and cons of team-based organization, the process of
implementation, and alternative team structures.
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Boyett and Conn (1991, 1993) gave us the theoretical start. The first step is
identifying the value chains (Porter, 1985), identified as knowledge production
and dissemination. The basic teams became research institutes with faculty
members and study program teams with members from faculty and
administration. Support functions were organized functionally. Students
organized by study programs. The faculty organization consisted of two levels,
the academic dean and institute leader constituting the leadership team.
A clear mandate for each team was essential. At the start, the rest of the
organization was still a line matrix. I was appointed leader of the Masters of
Marketing Management Program (MMM). I had to delegate my authority to the
team. The mandate gave decision making power on matters affecting the MMM
only, and advisory rights on matters affecting both the MMM and other teams,
all within agreed budgets, NSM strategy and policy guidelines.
Theory recommends a maximum of 15 team members. My team had 28,
including administrative staff, four students (one elected from each of the class
cohorts) and one member of the library team with rotating membership to
ensure lateral coordination and customer orientation. To make problem solving
work, all tasks originated in the team, but various duties were delegated to sub-teams.
Each class cohort had its own self-administered team with duties to
coordinate across disciplines for pedagogy, learning themes, work load, and
following up the sociology of each class. Self-administered teams were
established to ensure progress w ithin each discipline. Ad hoc teams were
established to take care of projects like coordinating exam forms and pedagogy
for the whole study. Sub-teams related to teams that did not have rotating
members (the NMH marketing team, the alumni organization, etc). Only the
whole team could make decisions, often by consensus.
Top-down programs for cultural change should accompany structural
changes. In the early conversion process, appointed team leaders should have
team values and social and coaching abilities. They must also be trained in team
leadership. Once stabilized, the team should elect its own leader.
The Schous Campus leadership arranged two training days for the new
team leaders, which is not enough. Every employee received training on how
to work in teams during a two-day session. Theory recommends using an
expert group on team processes to follow up new teams and compensation
based on team performance. Neither was done. To this date, the NSM has no
elected team leaders. Consequently, the teams got off to a tough start. Several
teams ftmctioned poorly, and some still do. Other teams work well.

Compensating for Organizational Shortcomings
Motivating administrative personnel and students for teamwork was easy.
Motivating faculty was difficult. In Norway, external committees evaluate
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faculty for promotion. Published research is the dominant factor. Consequently,
many faculty members view teaching as distraction.
Ideally, contribution to teaching and pedagogic development should be
given greater weight. I motivated faculty members by stressing the personal
flexibility and broad learning opportunities team participation offered. Faculty
members who contributed to the team got preferential treatment for coaching
masters thesis students who could contribute to faculty research. Faculty could
use their teaching duties for pedagogical experiments. We worked together to
develop good senior students as teaching and research assistants, enlarging our
resource pool.
I pushed to convert the team from a control and punishment culture to one
of self-control, support, and encouragement. If a teacher got poor student
ratings in a large class, he got the news first. He could meet with students to
correct matters. If that was not enough, he was offered pedagogical
development coaching, or he was encouraged to take on duties in small classes
or thesis coaching for which some teachers were better suited.
The efforts worked. Team members reported that mutual respect
increased. Understanding of other disciplines and opportunities for synergy
were detected and exploited. Cooperation within disciplines improved.
Pedagogy and exams became more purposeful and varied. The study program
became more goal-oriented and better positioned externally. Most conflicts and
internal politics disappeared. Students reported great improvements. Student
learning efforts improved dramatically. Student workload was evened out.
External evaluators noticed a positive change.

Summing up
Theory and experience show that teams are superior to line-staff in knowledgeheavy and turbulent situations. Hybrid solutions may work satisfactorily in
transition periods when team leaders are properly trained and coached. The
cultural values and rewards must be changed from individual orientation to
team oriented. Constituent-defined value chains should be the basis for
structuring the teams. The transformation must be top-led, but it must involve
everybody. Transformation requires energy and time.

Recommendations
•

Use the team approach. Involve constituents.

•

Structure the teams of up to 15 members as economic units around study
programs.

•

Create sub-teams to deal with permanent and ad hoc matters.
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•

Have members of support teams and interest groups as rotating members
of the study teams.

•

Select and train team leaders possessing b eliefs, values, and abilities
supporting the team solution

•

Emphasize a culture of self- and peer-based discipline

•

Use encouragement, supportive, open-minded, social and a coachingbased leadership style

•

Let experienced teams select their own leaders and build the hierarchy
bottom-up

•

Develop team-based rewards

•

Use experts to coach teams during transformation.
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Design. Artisans and Designers in the Society (e.g. Interaction between the Artisan and
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BRUCE ARCH ER was born in London in 1922. His education was interrupted
by military service in World War 2. He subsequently trained as a mechanical
engineer and spent thirteen years designing tools and machinery in
manufacturing industry. He began writing and lecturing on design methods in
schools of architecture and industrial design in 1957 and was one of the prime
movers of the Design Methods Movement of that time. He was a founder
member of the Design Research Society in 1966 and is now President of that
Society. In 1971 at the Royal College of Art he was appointed the world's first
professor of design research. Bruce Archer has received many awards and
honours, including a Fellowship of the Royal College of Art, a Doctorate of
Science at the City University and the CBE. He has addressed many
conferences, taught in several countries and has supervised or examined more
than 250 research degree candidates. newtonarch@btinternet.com
STEPHEN AWO N IYI holds a Ph.D. in Human Performance from Indiana
University in Bloomington, Indiana, U.S.A. He currently teaches in the
Department of Health, Physical Education, Recreation and Dance at the
Southwest Texas State University in San Marcos, Texas. His research interests
focus on investigations of the built environment and architecture. sall@swt.edu
MICHAEL BIGGS MA PhD FRSA is Research Tutor in Art and Design at the
University of Hertfordshire, UK. He has degrees in both Fine Art and Philosophy,
and was Senior Research Fellow in Philosophy at the University of Bergen. His
principal research interest is in the uses of diagrams and other visual forms of
communication, and in non-textual notations, e.g. music. He has specialised in
Wittgenstein's use of diagrams and has recently re-edited Wittgenstein's published
works for Blackwell and Routledge. He was the graphical consultant for the recent
electronic edition of Wittgenstein's manuscripts (Nachlass) for Oxford University
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JOHN BROADBENT is a Senior Lecturer in the Faculty of Design, Architecture
& Building, University of Technology, Sydney. His current research interests
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viewed through the holistic sciences('sciences of complexity') and include
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between design and such social phenomena as informatisation, convergence
(globalisation), divergence, complexification, coevolution, turbulence, creativity
and optimisation, and the ethical responsibilities of designers emanating from
these interactions. john.broadbent@uts.edu.au
RALPH BRUDER, Prof. Dr.-Ing. 1982-88- Study of Electrical Engineering/
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staff at the Institute of Ergonomics, Darmstadt University of Technology. 1988 Winner of the Ludwig-B_lkow Foundation Price 1988. 1992- Doctor's Degree in
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for the discipline Ergonomics within Design at the Pforzheim University Design-School . Since 1992- Independent work on different projects with clients
from industries and administration . Since 1996 - University Professor for
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Design, Communication Planning, and New Product Development. Among his
publications are Discovering Design: Explorations in Design Studies and The Idea
of Design. Buchanan is also editor of Design Issues: History, Theory, Criticism,
an international journal published by M.I.T. Press. He received his A.B. and
Ph.D. from the University of Chicago. buchanan+@andrew.cmu.edu
FERGUS CARNEGIE PhD MA is a landscape architect in local government in
London, affiliated to the University of Westminster (UK) Department of Planning
and Urban Design. Main preoccupation in practice is the role of symbolism in the
design of the urban envirorunent, particularly ecology, and the relationship with
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economic and cultural value. MA entailed background theoretical and practical
physical modeling of 'sustainable' urban design options for the King's Cross Railway
Lands project for the local Planning Authority in London. Principal area of research
interest has been the influence of linguistics, philosophy and analogy in urban design
theory and the models reciprocally engendered. mitracarnegie@cablenet.co.uk
KUOHSIANG CHEN, Ph.D. M.S., both from the Institute of Design, liT, is
teaching at the Department of Industrial Design, National Cheng Kung
University, Taiwan, ROC; courses covering: the languages of form and style, the
generation of form, the theory of system and the processes of systemic design.
Professional experience includes: Product Designer, SINO Design &
Development Company and SAMPO Company, Taiwan; Diagrams Researcher,
SPSS Inc., US; Editor, Design Processes Newsletter, ID/IIT, US; and Design
Specialist for China External Trad e Development Council (CETRA), China
Productivity Center (CPC) and Kaohsiung Employment Services Agency,
Employment and Vocational Training Administration, Council of Labor Affairs
(CLA). Principal areas of research interest are: form languages; form generation
and style association; style cognition; information visualization; systems and
systemic design; and the design of graphical user interface. Dr. Chen has
publications in areas of form and style languages, computer-supported formal
design and influential factors to interface design. kdlen@dec4000.cc.ncku.edu.Lw
NIGEL CROSS BSc (Architecture), MSc (Industrial Design Technology), PhD,
is Professor of Design Studies in the Department of Design and Innovation at
the UK Open University. He has been an active researcher in design since the
nineteen-sixties; his main interests are in design methodology and design
cognition. From 1990-96 he was Professor of Design Methodology in the Faculty
of Industrial Design Engineering, Delft University of Technology, The
Netherlands. His books include Developments in Design Methodology (ed., 1984),
Design Methodology and Relationships with Science (M. de Vries, N. Cross and D.
Grant, eds., 1993), Engineering Design Methods (1994) and Analysing Design
Activity (N. Cross, H. Christiaans and K. Dorst, eds., 1996). He is Editor-in-Chief
of the journal Design Studies. n.g.cross@open.ac.uk
DONALD JAMES DUNBAR FRAIA is a PhD ( Melb); MArch (Harvard);
BArch (Hons)(Melb); BA (ANU)(Sociology); GCHE (Universityof Canberra).
Senior Lecturer in Architecture, School of Environmental Design, Division of
Science and Design, Senior Lecturer in Architecture and Course Director
Graduate Programs, foundation member Centre for Cultural Heritage Research,
Environmental Philosophy Planning and Design Group, member of Centre for
Developing Cities and University of Canberra Asia Research and Development
Institute. Research interests in housing include self-help housing for indigenous
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peoples of Port Moresby; community housing in Boston; high-density housing
its planning and production; increasing residential density in Australia and
alternative forms of housing. My expertise and interests are in the areas public
participation and community involvement in the urban domain and housing,
urban and architectural history. I currently supervise PhD students in these
areas. I represent my residential community on the ACT Government on a
Local Area Planning Advisory Committee. I am a councillor on the ACT
Chapter of the RAJA, and represent that body on their National Education
Committee. I Chair the ACT Chapter RAIA Education Committee and a
member of the ACT Chapter RAIA Heritage and housing sub-committees.
djd@design.canberra.edu.au
DAVID DURLING PhD MDes(RCA) BA FCSD is Director of the Advanced
Research Institute, School of Art & Design, Staffordshire University, UK. He has
practised design and applied research across industrial design, furniture and
interiors. Applied research interests have included developments in flexible
science laboratories, fume cupboards and related products, including
manufacture. Professional appointments have included Northeast Regional
Chairman, Chartered Society of Designers; several visiting lectureships; and as
Registered Inspector with the Further Education Funding Council. In the late
1980s he decided to find out what PhD study would be like, and has since been
consumed by academic research activity. His doctorate, in adaptive computer
aided learning, was awarded by the Open University. His more recent research
interests concern the nature of designer personality and its relation to creativity
and learning. Dr Durling is a member of the assessment panel for Art and
Design for the national Research Assessment Exercise 2001, and a member of
the international editorial board of Design Studies. He is currently Chair of the
Design Research Society and is the founder editor of DRS_NEWS. With Ken
Friedman, he is co-chair of the La Clusaz conference on Doctoral Education in
Design: Foundations for the Future. ari@staffs.ac.uk
PELLE EHN, Professor, is Director of Research a t the School of Arts and
Communication (K3), Malmo University and coordinator of The Interactive
Institute research studios in Malmo, Sweden. Professional experience includes
appointments as professor in Information and Computer Science at Lund
University, deputy director for the research centre Change at Work at Lund
University, associate professor in Information and Media Studies at Aarhus
University, senior researcher at the Swedish Centre for Working life and guest
professor at Wollongong University. For the last 15 years his research has been
focused on design and digital media. He has served on a number of
international conference program committees including Human Computer
Interaction and Participatory Design and he has published more than fifty
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books and papers in journals and international conferences on the subject
including Computers and Democracy (1987), Work-Oriented Design of Computer
Artifacts (1988), Scandinavian Design- on skill and participation (1992), Informatics
-design for usability (1995), Quality-in-Use- educating the reflective designer (1997),
and Manifesto for a Digital Bauhaus (1998). pelle.ehn@kk.mah.se
JILL FRANZ PhD MEdStud BAppSc-BltEnv DipT MDIA is Associate Professor
in Interior Design in the School of Architecture, Interior & Industrial Design,
Faculty of Built Environment & Engineering at the Queensland University of
Technology, Brisbane, Australia. In this role she is interior design discipline
leader and coordinator of the undergraduate and post-graduate interior design
programs. She also holds positions on various committees such as the School
Advisory Committee, Faculty Advisory Committee, Faculty Academic Board
and Faculty Teaching and Learning Committee. In addition, she is Chair of the
Editorial Committee for the refereed design scheme established by the Interior
Design/Interior Ar chitecture Educators Association of Australia and New
Zealand (IDEA). Principal areas of research interest are design theory and
design education including doctoral research. Dr Franz is currently the
principal supervisor of three doctoral research candidates undertaking research
in and through design. j.franz@qut.edu.au
KEN FRIEDMAN is associate professor of leadership and strategic design at
the Norwegian School of Management Department of Knowledge
Management. Friedman's research on the foundations of design is an attempt
to d evelop a philosophy and theory that will anchor robust practice in the field .
Friedman has published articles and books on management and organization,
information science, philosophy and art. In the 1980s, he was publisher and
CEO of The Art Economist Corporation in New York. He serves on the Editorial
Advisory Board of ART bibliographies Modem. He is also a practicing artist
and d esigner who has been active in the international laboratory of
experimental artists, architects, composers, and designers known as Auxus.
Friedman recently edited a special issue of the journal Built Environment, and
a book on knowledge management with Johan Olaisen. With David Durling, he
is co-chair of the La Clusaz conference Doctoral Education in Design:
Foundations for the Future. ken.friedman@bi.no
JOHN G ERO PhD is Professor of Design Science and Co-Director of the Key
Centre for Design Computing and Cognition at the University of Sydney where
h e is also the Head of the School of Graduate Studies and Pro-Dean in the
Faculty of Architecture. He is the co-author or editor of 30 books and over 400
published papers in the fields of design science and computer-aided design and
has given over 300 presentations at conferences, universities and research
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institutions. He has been a Visiting Professor of Architecture, Civil Engineering,
Mechanical Engineering, or Computer Science at Columbia University,
Strathclyde University, INSA-Lyon, University of California-Los Angeles
(twice), Carnegie Mellon University, University of California-Berkeley (twice),
Loughborough University of Technology and Ecole Polytechnic Federale de
Lausanne. He is the recipient of numerous awards for his research. He has
supervised 30 doctoral students and carries on a consulting practice.
john@arch.usyd.edu.au
JACQUES R. GIARD Ph.D. is Professor of Industrial Design and Director School
of Design, College of Architecture and Environmental Design, Arizona State
University. He received a diploma in furniture design in 1969 from l'Institut des
arts appliques in Montreal. Professor Giard completed a two-year graduate
program in industrial design (engineering) at the Birmingham Polytechnic in
England in 1971. Professor Giard is published in journals such as Design Issues
and the Design Management Journal, and has had papers accepted at
international conferences. He is the author of two teaching manuals published by
Carleton Press. He has lectured for design schools in France, Hong Kong, Japan,
India, Turkey and Chile. In December 1996, Professor Giard was elected President
of the Association of Canadian Industrial Designers. He was a member of the
organizing committee for The Humane Village, the 1997 congress of the
International Council of Societies of Industrial Design held in Toronto.
BERYL GRAHAM PhD BA(Hons) is Post-Doctoral Research Fellow at the
School of Arts, Design and Media, University of Sunderland. Academic posts
include: PCL (now University of Westminster), London, UK; and the University
of Northumbria, UK. Her professional work also includes: curating the
exhibition Serious Games for the Laing and Barbican art galleries, UK;
programming a conference for The Exploratorium, San Francisco, USA; and
guest editing San Francisco Camerawork magazine. Her artwork has been
exhibited at: the Zone Gallery, UK; and Bellevue Art Gallery, Seattle, USA. She
has presented invited lectures at organisations including: University of
Washington, USA; Banff Centre for the Arts (Canada), Soros Centre for
Contemporary Art (Moscow), Museum of the Moving Image (London); and
Slade School of Art, London. Principal areas of interest are lens-media and newmedia art, in particular interactive art. She has publications in the field of newmedia theory, art/photography criticism, and art practice. beryl@stare.com
CAROLE GRAY is currently Professor and Reader in Art & Design at Gray's
School of Art, UK She is a practising artist and researcher currently involved
in an interdisciplinary collaborative project (ShowHouse) on the culturallyspecific 'affordable' house. She is a supervisor for the Research Masters in Art
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and Design, and is involved in the development of content for this practicebased research course. Carole completed a Ph.D in 1988 which investigated the
teaching styles of art college lecturers, prompting an enduring curiosity about
the relationship between teaching/learning, professional practice and research.
She is an experienced supervisor and examiner of practice-based research
degrees, and is an advisor to the UK Open University in this area. Carole is an
Associate Editor of Design Journal, and serves on the AHRB Postgraduate
Panel. Her public output falls into two main categories: three dimensional
artefacts and related papers/outputs, and papers/presentations on developing
appropriate practice-based research methodologies for visually based
disciplines. c.gray@rgu.ac. uk
JUDITH G REGORY PhD is a Visiting Fellow, Systems Development,
Department of Informatics, University of Oslo. Dr. Gregory's dissertation, from
the Department of Communication, U.C.-San Diego, is entitled Sorcerer's

Apprentice: Inventing the Electronic Health Record, Re-inventing Medical Records and
Patient Care, concerning the large-scale electronic health record development
project in which she worked for five years, analyzing clinical work practices
and patient care interactions to contribute to prototyping the new system (199398). Professional experience includes appointments as: Instructor, CSCW
Graduate Seminar, University of Oslo; Lecturer, Nordic-Baltic Research Course
on Information Technology & Gender: Research Associate, Clinical Systems
Development, Kaiser Permanente; Research Associate, Dept. for Professional
Employees, AFL-CIO; Research Director, 9to5, National Assn. of Working
Women; Editorial Board Member, Office: Technology & People; Advisory Panel
Member, Office of Technology Assessment, U.S. Congress. Areas of research
interest include: activity theory, situated action, science and technology studies,
organizational and institutional perspectives that inform design.
judithg@ifi.uio.no
STEVE HARFIELD (B.Arch., M.Arch.St.) is currently Associate Dean Research,
Graduate and Industry Programs in the Faculty of Design, Architecture &
Building a t the University of Technology Sydney. Professional experience
includes appointments as Director of the Architecture Program at UTS, and
Editor /Chair of Editorial Board of Form/Work: An Interdisciplinary Journal of
Design and the Built Environment. Principal areas of research interest focus on
aspects of design knowledge and design practice, specifically: the ontology of
design; design processes; design education and change; and the nature of
creativity. Mr Harfield has published on the analysis of design processes; the
nature of design; architectural education; and Work-Based Learning; as well as
on various aspects of architectural history and theory.
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MINGH-CHYUAN HO is the Director of the Center for University
Development. He used to be the dean of the college of design, the chair of the
dept. of industrial design and the director of the design research center at the
National Yunlin University of Science & Technology (NYUST). By training, he
is an industrial designer, worked for SAM PO Corporation and then has been
serving as consultant with many manufacturing companies in developing
and designing new products. By education, he got a bachelor d egree (B.S.)
in industrial design from National Cheng Kung University and both master
(M.F.A.) and doctoral (Ph.D.) degrees in design from the University of
Kansas. He has taught at several universities such as Tatung University, the
University of Kansas and National Cheng Kung University. The main areas
of his research are user interfac e design, design communication and design
management.
ROBERT JERRARD is Professor of Design Studies, Birmingham Institute of
Art and Design, University of Central England. His research interests include
design theory; technology diffusion and work based learning. He is a Council
member of the Design Research Society and has published widely. Recent
publications include Managing New Product Innovation (1999; ed. with
R.Newport and M.Truman), published by Taylor and Francis from the Design
Research Society Conference, 'Quantum Leap: Managing New Product Innovation'.
Other recent publications include "Design and Ethnicity: The Failure of West
Midlands Clothing Enterprises to Enter the Design Market".The Design journal,
2,1, Gower. Currently he directs two funded research projects in work-based
learning and migration studies as well as directing an MA course in Design
Management. bob.jerrard@uce.ac.uk
LORRAINE JUSTICE, Professor and M.A. in Industrial Design and Ph.D. in
Communication from Ohio State University, is the Director of the Industrial
Design Program at the Georgia Institute of Technology (Georgia Tech) in
Atlanta, Georgia. Dr. Justice also serves as the Associate Director for the Center
for Rehabilitative Technology and the Director of ilab, the industry sponsored
graduate laboratory at Georgia Tech. Dr. Justice served as Acting Chair at Ohio
State University before joining Georgia Tech. She is the co-editor of several
design journals. She received a team Smithsonian Award in Education for
"Mission to Mars" and an individual National Endowment for the Arts Grant
in design and technology. Dr. Justice frequently serves as a consultant to
industry and education. Prior to joining Ohio State, Dr. Justice practiced as a
designer in industry in the area of design and technology in both large and
small corporations. lorraine.justice@arch.gatech.edu
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PEKKA KORVENMAA is currently Professor in Design and Culture at the
Department of Product and Strategic Design, University of Art and Design
Helsinki UIAH. He completed his PhD at the University of Helsinki in 1991,
and is Docent in Art History at the University of Helsinki. Prior to his present
position, Korvenmaa was Director of Research at the University of Art and
Design Helsinki UIAH. In 1998 he was project leader at the Finnish National
Fund for Research and Development (SITRA). In 1999 he was Senior Research
Fellow at the Academy of Finland, where he was also a member of the
Committee for Research in Social Sciences and Culture (1994-98). Korvenrnaa
has published extensively on the history of Finnish architecture and design both
in Finland and abroad. pkorven@uiah.fi
KLAUS KRIPPENDORFF is a Professor of Communication at the University
of Pennsylvania's Annenberg School for Communication. He graduated in
design from the Hochschule fiir Gestaltung, Ulm, and holds a Ph.D. in
Communication from the University of Illinois, Urbana. He is elected Fellow
of AAAS, NJAS, ICA, and the Society for the Science of Design Gapan). He is
a former president of the International Communication Association. He has
authored several books: Content Analysis, Information Theory, A Dictionary of
Cybernetics; and wrote numerous book chapters and journal articles, ranging
from communication theory, methodology in the social sciences, cybernetic
epistemology, to critical studies (see www.asc.upenn.edu/usr /krippendorff).
He is working product semantics into a constructivist epistemology for design,
consults with industry, and has led workshops on this subject in the US, The
Netherlands, Finland, India, Taiwan, and Japan. He recently edited Design in
the Age of Information (NSF). kkrippendorff@asc.upenn.edu
TORE KR ISTENSEN is associate professor of product development at
Copenhagen Business School. He conducts research and teaches strategic
design in the business school and in a cross disciplinary program encompassing
the Danish Design school, The Danish Technical University and Copenhagen
Business School. In 1997 Tore started the Cen tre for Design and Business
Development, a research centre aiming at the research of design in business, in
particular aspects of value creation. Tore is also the director of the Copenhagen
Business School PhD p rogram. This program is currently under a revision due
to changing demands. tk.cdv@cbs.dk
M ICHAEL D . KROELI NGER, Ph.D., AlA, FIIDA, LC is a professor in the
School of Design, College of Architecture and Environmental Design at Arizona
State University. He currently directs the CAED interdisciplinary Ph.D.
Program in Environmental Design and Planning. He teaches architectural
lighting, graduate research methods and courses on work and learning
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environments. Kroelinger also directs the Steelcase University Summer
Program on the Business of Design, in Michigan. He received an
interdisciplinary Ph.D. from the University of Tennessee; the M.Arch. in desert
architecture from the University of Arizona; the M.S. from the University of
Tennessee; and the B.S. from the University of Alabama. He has taught at the
University of North Carolina, Colorado State University, the University of
Tennessee, and Arizona State University. Kroelinger has lectured and published
on various aspects of the built envirorunent and has conducted research projects
evaluating how buildings perform an d how they should be designed.
michael.kroelinger@asu.ed u
JOHN LANGRISH PhD is Dean, Institute of Advanced Studies, Manchester
Metropolitan University, UK. He has successfully supervised over 30 PhDs and
examined over 40. Author of "Wealth from Knowledge: Studies of Industrial
Innovation",Macmillan. Papers on product semantics, research methods for
design research, design management, research policy, technology transfer etc
etc. One time member of staff at UMIST, Manchester Business School and ICI.
Member of the former CNAA Art & Design Research Degrees Committee.
Treasurer, Design Research Society. Chair, Research Degrees Committee at
MMU. JLangrish@aol.com
KUN-PYO LEE is associate professor in the department of Industrial design at
Korea Advanced Institute of Science and Technology, Korea. Professional
experience includes appointments as vice president of Korean Society of Design
Science (KSDS); Chair of Planning and Research Committee of Korean
Associations of Industrial Designers (KAID); Editor in Chief, Journal of Design
Research (Korean); Board member and Editor of Korean Society for Emotion
and Sensibility (KSES); Member of DRS, JSSD; Planning Committee for ICSID
2001 Seoul; Consultant for Samsung Electronics, LG Electronics, Johnson &
Johnson; and Visiting Research Associate at Illinois Institute of Technology.
Major areas of research interests include design methodology, human-centered
design, cultural user-interface design, web-based user research. International
awards he received are best paper award at 2nd Asian Design Conference, Cowinner of Grand prize of the 1st Osaka International Design Competition and
Designer of the Year (Research area) by Korean Design Monthly.
kplee@sorak.kaist.ac.kr
TERENCE LOVE PhD, is a cross-disciplinary designer and researcher who
works in the We-B Centre in the School of Management Information Systems
at Edith Cowan University, and is an adjunct to the School of Design at Curtin
University. Terence's PhD (1998) was undertaken at the Faculty of Mechanical
and Materials Engineering at the University of Western Australia where he
503

Notes on Contributors

explored the properties of coherent general design theories that include human
values with social, environmental and ethical factors alongside engineering
design theories and methods. Terence started design research informally in 1969
continuing this interest through an honours degree in Engineering Design at
Lancaster University in the 1970s. Since 1968, he has operated consultancy and
contracting businesses working across a variety of fields including vehicle
design, publishing, building restoration, structural rehabilitation, solar
architecture, site design, alternative technology, SME support, community
development, planning, youth and community service planning, and
criminology. praxis@love.com.au
STEFANO MAFFEI, Architect and Designer, Ph.D in Industrial Design,
Professor of Industrial Design, Polytechnic of Milan; Researcher of SDI (Sistema
Design Italia), Polytechnic of Milan. Principal research issues are: theory of
design; theory of innovation; history of technology; ethnography.
stefano.maffei@polimi.it
JULIAN MALINS PhD, is a Senior Lecturer at Gray's School of Art, UK, with
responsibility for computer assisted learning development. Within this portfolio
is the new networked distance learning course - the Research Masters in Art
and Design - for which he is Course Leader. His current research involves
developing a virtual learning environment- 'studiospace'. Originally trained as
a ceramicist, he completed a Ph.D in 1993 which investigated the design of
environmentally safe kilns. Subsequent to this he undertook post-doctoral
research as a Research Fellow in Design at Gray's School of Art. He is an
experienced supervisor and examiner of practice based research degrees. Julian
is involved in the European Academy of Design and with CADE (Computers
in Art & Design Education). His publications fall into two main categories:
ceramic technology and computer aided design and manufacture, and
developing appropriate practice-based research methodologies for visually
based d isciplines. Email: j.malins@rgu.ac.uk
TIM MARSHALL PgDipPAS (NSWiofA), BA (CAl) is Director of Academic and
International Programs in the School of Design, University of Western Sydney.
He has a background in photography and teaches visual communication
design. Is immediate past Chair of the School of Design, and particularly active
in a range of design curriculum initiatives and innovations both locally and
internationally. Professional experience includes serving on course advisory
boards and as an external assessor to institutions in Singapore, Malaysia and
Hong Kong, and is an honorary Professor of Design at the Shanghai Design
Institute, China National Academy of Fine Arts. He is a board member to the
Centre for Applied Design Research and Education, and a member of the
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Creative New Media Design Research Group. Has a major current project, with
Sid Newton, to develop a postgraduate research program for design as an
alternative to the existing PhD program.
HAROLD NELSON is an organizational systems design consultant and the
President of the Advanced Design Institute. He is also President Elect of the
International Society for the Systems Sciences. A Ph.D. in Social Systems Design
from the University of California at Berkeley augments his professional training
and experience as an architect. He is a registered architect in the state of
California. He has worked in research at a national laboratory, practiced and
taught architecture, and taught design theory and praxis in whole systems
design. For over twelve years he was the Director of a graduate department in
Whole Systems Design. Nelson's most recent work has been in the area of
leadership development based on the theory and application of advanced
design concepts. In addition to presenting seminars and workshops on
advanced design praxis he is collaborating with Erik Stolterman on a book
titled Creating a Design Culture.
DARR EN NEWBURY MA PhD ts Research Co-ordinator for Visual
Communication at Birmingham Institute of Art and Design, University of
Central England. He has special responsibility for the development of
electronic learning within the faculty, and is currently working on the Research
Training Initiative, a project developing and publishing research training
resources for postgraduates in art and design in both print and electronic
formats. He has also researched and published in the area of photographic
education, and is part of the management team for the Arts Council funded
project ' Digital Visual Imagery encountered, used and produced by young
people outside the school environment'. Areas of research interest are
photography, visual research methods and research in art and design.
darren.newbury@uce .ac. uk
SIDN EY NEWTON PhD (Strathclyde), BSc(Hons) (Liverpool) is Associate
Professor of Design Studies in the School of Design, University of Western
Sydney. Professor Newton has a PhD in Architectural Design Science from the
Abacus Research Unit, University of Strathclyde. Professional experience
includes senior posts in the Faculties of Architecture at University of
Portsmouth, University of Technology Sydney, and University of Sydney. Has
been a co-director of the Australian Key Centre for Design Computing, director
of the Creative New Media Design Research Group, and served on the boards
of Access Australia Cooperative Multimedia Centre, the Centre for Applied
Design Research and Education, and the NSW HPCC Visualisation Laboratory.
Principal areas of research interest, include: online learning support systems,
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new media design technologies, and design research. Has a major current
project, with Tim Marshall, to develop a postgraduate research program for
design as an alternative to the existing PhD program. s.newton@uws.edu.au
CHRISTEN A NIPPERT-ENG is Associate Professor of Sociology at the Illinois
Institute of Technology in Chicago. Her research focuses on issues of cognition,
culture, work, home, technology, privacy, time and space and has been the focus
of numerous radio and television shows, magazine, and newspaper stories. Dr.
Nippert-Eng teaches lecture, film, and project-based courses at liT and has
received numerous teaching and service awards. She enjoys collaborations
with liT's Institute of Design and the Institute for Law and the Workplace as
well as with other Chicago sociologists. In addition to her work with non-profit
organizations Dr. Nippert-Eng designs and conducts field research for industry.
She enjoys lecturing across a variety of audiences, from the Smithsonian
Institute and Leadership America to the Reason Foundation and the Industrial
Design Society of America. Dr. Nippert-Eng's current, fully publishable work
on privacy at home and work is funded by a generous grant from Intel
Corporation. Nippert@iit.edu
JOHAN OLAISEN is professor of information leadership at the N orwegian
School of Management. He is currently chair of the Department of Knowledge
Management and head of the Center for Knowledge Management and
Organiza tional Learning. Prof. Olaisen has been dean of the College of
Marketing, and he is currently responsible for the NSM executive education
programs in project management, knowledge management and scenario
planning. He has directed doctoral research seminars for the Nordic Research
Academy, and he has been visiting professor at University of California and
University of Gothenburg. Johan Olaisen has published books and articles in a
wide spectrum of subjects in leadership, organization theory, and information
science and management s tudies. His latest work is focussed on knowledge
management, organizational learning, intellectual capital, tacit knowledge and
future studies. He recently edited a book on knowledge management with Ken
Friedman.
HEN RIK A OJALA (M.Arch, 1999, University of Oulu) is an architect, a
researcher and project leader in WINDOWLIGHT-project in the Department of
Architecture at the University of Oulu, Finland. Sh e attends a PhD course in
Future Home Graduate School, which is co-ordinated by the University of Art
and Design Helsinki, Finland. Areas of resE>arch interest are: Architectural
lighting design, daylight in architecture, residential architecture, architectural
experience and practice, and design research. Success in architectural and
design competitions: 1. Prize, Scandinavian Competition for Office
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Architecture, Kinnarps Oy (1997), Commendation, Wood of Finland,
International Wood Innovation -competition (1996), Purchase, Ecological
Village in Tuusula -competition, SAFA (1996). hojala@paju.oulu.fi
CHARLES L. OWEN is Distinguished Professor of Design at the Institute of
Design, one of the six academic units of the Illinois Institute of Technology (ITT)
in Chicago. There, he conducts research and teaches in the MS, MDes and PhD
Design graduate programs. He joined the liT faculty in 1965 following studies
for degrees in chemistry and product design, additional studies in city planning
and computer science, and four years as an officer in the U.S. Navy. Since then,
he has worked in the fields of product design, design planning, computersupported design and design methodology - founding and directing the
Design Processes Laboratory for 14 years, publishing the Design Processes
Newsletter for ten years, and teaching, conducting research and consulting (in
the last twenty years with SRI International, SLC Associates, the U.S. Air Force,
Doblin Group, Steelcase and Kohler Company). He serves presently as advisor
to several universities in the U.S. and abroad, and on the advisory boards of the
journals: Visible Language (U.S.), Design Recherche (France), Design Studies
(U.K.), ARCOS (Brazil), the Journal of the Japanese Society for the Science of
Design and the Wiley International book series on design. Professor Owen has
written a number of computer programs for business and institutional
applications, has published widely (over 100 articles, papers, books and book
chapters), has served on international juries, and has been an invited lecturer
at over 180 institutions in the United States and abroad. In 1990, he was the
recipient of the American Center for Design's Education Award for his
contributions to design history, theory and practice. In 1995 he was honored at
liT with recognition as Distinguished Professor of Design. In 1997, he was
elected Honorary Member of the Japanese Society for the Science of Design, the
first in its 44 year history. His current research is directed toward metaplanning,
structured planning techniques and the development of design-support
systems employing computer-assisted processes. He is an international
consultant to industry and institutions on the product development process and
Structured Planning. owen@id.iit.edu
SILVIA PIZZOCARO, a Degree in Architecture, a PhD in Industrial Design, is
senior researcher at Politecnico di Milano. Academic experience includes
appointments as Professor at Politecnico di Milano since 1996 for the Degree
course in Industrial Design; tutor and research supervisor within the
Department of Industrial Design and Technology of Architecture of Politecnico
di Milano; post-doctoral research fellow; coordinator for research projects
funded by the European Commission; coordinator of the Operative Centre of
the PhD programme in Industrial Design at Politecnico di Milano; scientific
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coordinator and chair of the organizing committee for the "Design plus
Research" conference held in May 2000 a t Politecnico di Milano; scientific
coordinator of the related project proposal supported by the European
Commission within the Human Potential Programme, High Level Scientific
Conferences. Current research interests are: theory of design, doctoral education
in design, research methodology, industrial ecology. Published in leading
journals. silvia.pizzocaro@polimi.it
SHARON HELMER POG G ENPOHL is co-coordinator of the Ph.D. Program in
Design at the Institute of Design, illinois Institute of Technology, Chicago. She is also
the editor and publisher of Vzsible l.Llnguage, an interdisciplinary scholarly journal. She
has taught and practiced design extensively, but is now focusing her attention on
research and writing. Principal areas of research are: multimodal communication,
interactive media, visual and visible languages, constructive learning strategies,
prototypes as design process mediators, and the rhetoric of design - all within the
domain of language and media of communication. Current funded research involves
the construction of a design research database in collaboration with an interdisciplinary
team. Recent publications related to these topics are: "Doubly Damned, Rhetorical and
VIsual" in VISible Language 32.3 and "Peripheral VIsion: Rethinking the Process of Design
in the Context of Globalization," in Reflecting on Design: Its Values, Ideals, & Realities
(Tempe: Arizona State University Press).IDPOGGENPOHL@id.iit.edu
JOHN REDMOND is Foundation Dean of the Faculty of Art & Design, and
holds a Chair in Industrial Design, at Monash University. He is a graduate of
the Royal College of Art in London, and a Fellow of the Design Institute of
Australia. He has had a wide involvement in industrial design consultancy
through UNSW and Monash companies. Design work has been undertaken for
major Australian and international companies as well as research corporations.
His research interests have ranged from equipment for the handicapped to
current work in the theory of form. It is this work that saw him appointed by
the Attorney General as a Consultant to the Law Reform Commission's Review
of the Design Act. He also has research interests in design practice, design
cultures and the relationship between engineering design and industrial design.
He is a member of the Editorial Board of the Journal of Engineering Design.
John.Redmond@artdes.monash.edu.au
MARION ROBERTS PhD is a Senior Lecturer in Urban Design at the
University of Westminster. Following h er thesis on gender divisions and
housing design (published as Living in a Man-Made World Routledge 1991), she
has carried out research and published journal articles and papers on the topics
of public art, gender relations, future city structures and cultural regeneration.
Her most recent books are Introducing Urban Design: Interventions and Responses
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Longman 1998 and Approaching Urban Design: the Design Process Longman
forthcoming. robertm@wmin.ac. uk
KEIT H RUSSELL PhD is a communication and design philosopher. He has
published in the areas of design, designers, design research, post graduate
studies in design and theories of problem-based learning. Currently he lectures
in Communication and Media Arts at the University of Newcastle, Australia,
where he is Graduate Studies Coordinator. He initiated and has maintained
the website for this conference. dskr@cc.newcastle.edu.au
CHRIS RUST is Reader in Design in the Ar t and Design Research Centre at
Sheffield Hallam University. He trained originally as an Engineer and worked
as a designer and project manager for Dexion Ltd. He took early retirement in
his late 20s and spent several years as an itinerant musician before studying
Transport Design at Coventry Polytechnic, subsequently working as a
consultant designer for several years, receiving a British Design Award for his
work on electric vehicles for disabled people. He has taught a t several UK
Universities for short periods before taking up a permanent post at Sheffield
where he has developed research programmes concerned with disability and
healthcare. His teaching responsibilities include coordinating the University's
postgraduate Design programme. He is a member of the UK Council for
Graduate Education working party on research training in the Creative Arts
and Design. c.rust@shu.ac.uk
KEIICHI SATO is co-coordinator of the Ph.D. program at the Institute of Design,
Illinois Institute of Technology. His primary research interest is in general design
theory and methodology, interactive systems design, and physical interaction
methods. Currently his research focuses on the multi-aspect representation of
interactive systems, and the concept of design knowledge lifecycle. He has been
involved in the curriculum development in interaction design and product
design. He has been also engaged in consulting in product planning and design,
interaction design and universal design. He is a member of Japanese Society for
Science of Design, DRS, IEEE, ACM-SIGCHI, and ASME. sato@id.iit.edu
STEPHEN AR SCRIVENER is Professor of Design and Associate Director of
the VIDe Research Centre, Coventry School of Art and Design, Coventry
University. He is a council member of the Design Research Society and CADE,
treasurer of DEED, on the Advisory Board of the journal, Digital Creativity, and
a member of EPSRC Peer Review College. Following appointments at De
Monfort and Loughborough Universities, Stephen joined the School of Art and
Design, University of Derby, in 1992 as Assistant Dean, and was appointed
Director of Research for the university from 1994 until moving to Coventry in
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1999. Stephen has supervised to completion eighteen PhD students and
examined another fourteen. His principal research interests are user-centred
design, computer-mediated collaborative design, sketching and cognition, and
the theory and practice of design research. Stephen has produced over 100
publications, including edited books, book chapters, journal and conference
papers and professional articles. s.scrivener@coventry.ac.uk
BIRGER SEVALDSON dip.SHKS. Interior Architect/ Furniture Designer
MNIL www.ifid.aho.no/bs. Birger Sevaldson is Associate Professor at the
Institute of Industrial Design, Oslo School of Architecture with special topic
computers aided industrial design. Doctoral candidate. Thesis title:
"Developing Digital Design Strategies" (Under development.) Member of
OCEAN north/Oslo. www.ocean-net.org. OCEAN conducts a widely
published experimental and process oriented design research. Educational
work includes tutor at the National College of Art and design (NCAD) Oslo,
Assistant professor at NCAD Oslo institute of Interior Architecture and
Furniture Design. Professional work spans from furniture design and
architecture to industrial design and webdesign. birger.sevaldson@aho.no
JOHN SHACKLETON BSc MA PhD is a Lecturer in Industrial Design at
Brunei University, and came to design after several years in the aerospace and
automotive industries as a research and development engineer. Professional
experience includes appointments with British Aerospace, Cape Warwick
(Environmental Engineering Division) Ltd., and Monroe Automotive (UK) Ltd.
He gained his PhD in Design Science from Chiba University in Japan in 1997,
where he subsequently lectured in Design Systems before recently taking up his
current post in the UK. john.shackleton@brunel.ac.uk
NORMAN SHEEHAN BVA, Grad Dip., M Ed. has worked as an artist, teacher
and Aboriginal Community Cultural Development Officer since 1980. He is
currently employed as a Senior Research Officer at the Aboriginal and Torres
Strait Islander Studies Unit, University of Queensland and is completing a Ph
Din Education at the University of Queensland Graduate School of Education.
Current research areas are de-colonialisation perspectives in developmental
psychology, social 'design' through participatory action research, and,
culturally relevant research methodologies. n.sheehan@mailbox.uq.edu.au
LARS-HENRIK STAHL, Tekn.D. (Architecture) is for the moment acting head
of research programs at the department of theoretical and applied aesthetics at
the Lund University, School of Architecture. Professional experience includes
appointments as Research Fellow, Lund University, Guest Critic and
Opponent, Royal Institute of Technology, School of Architecture, Guest Critic,
510

Notes on Contributors

Chalmers University of Tedmology, School of Architecture, Cours Leader and
examinator, University of Landscape Planning, Alnarp, Course Leader and
examinator, Malmoe Art Academy, Malmoe, Faculty Member, summer school
!LAUD, Venice, 1997. Principal areas of research interest are: Issues on the role
of aesthetics in architecture, design and art, especially from a cultural analytic
point of view. Lars-Henrik.Stahl@arkf.lth.se
SUSAN STEWART is a lecturer in Theory and Design in the Interior Design
Program of the Faculty of Design, Architecture and Building at the University
of Technology Sydney. She has also taught in the Faculty of Architecture at the
University of Sydney, where she completed her doctorate in 1999. Her
professional qualifications are in architecture, which she practised for six years
before embarking upon her doctoral studies. Her chief research interests are in
the relationship between theory and design practice, and in the nature of design
understanding. She has publications in the history of architecture and of
architectural theory. Susan.Stewart@uts.edu.au
ERIK STOLTERMAN is an associate professor and the Head of the
Department at the Department of Informatics, Umea University, Sweden.
Stolterman's main work is within the field of philosophy of design, design
theory and design management. Stolterman is at the moment conducting a
three-year research project The Philosophy and Methodology of the Design
Disciplines' funded by the Swedish Government. Stolterman is also working on
a book in collaboration with Harold Nelson called Creating a Design Culture.
Apart from the academic scholarly work of writing and teaching Stolterman is
engaged in consulting, teaching, seminars, and workshops.
erik@informa tik.umu.se
KAZUO SUGIYAMA is Professor of Design Systems at Chiba University,
Japan. Dr Sugiyama was a design consultant with Goldsmith Yamazaki, Specht
& Anderson Design Inc. in Chicago, before undertaking his doctorate in the
Department of Design and Architecture at Tokyo University. His research
interests range from aesthetic aspects of bridge design to the use of neural
network and genetic algorithm techniques as design tools, and he has
supervised a large number of doctoral candidates researching these areas.
sugiyama@design.ti.chiba-u.ac.jp
CARL H ENRIK SVENSTEDT is the Artistic Director of K3 and responsible for
the two specific art & technology projects SHIFT (1997-2000) and
IMAGINEERING (1999-). He has a Master's degree from the University of
Uppsala, majoring in Art History (1961). His professional career is as a writer
and journalist, and as a film-maker. He has produced twenty-odd film and
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video works, and has published eighteen books. (For further reference, please
se: www.svenstedt.nu). His administrative experience comes from six years as
Director of the Swedish Cultural Centre (CCS) and CoWlSellor of the Swedish
Embassy in Paris, 1988-94, after which he was appointed Counsellor for
Cultural Projects Abroad at the Nordic Council of Ministers in Copenhagen.
Svenstedt was called upon for his actual position at Malmo University in 1998.
CAL SWANN is Professor of Design at the School of Design at Curtin
University of Technology where he supervises the Higher Degrees by Research.
He is a graphic designer with a special interest in typography and the
communication of language in its spoken and printed forms. He completed an
MAin Applied Linguistics at Lancaster University in 1986. A Fellow of the
Design Institute of Australia and a Fellow of the Chartered Society of Designers
(UK), Cal Swann has been a designer and educator in England and Australia
throughout the last five decades. In 1989 he was appointed Head of the School
of Design in South Australia (Professor in 1995), and held similar positions in
the UK as Professor and Dean of the Faculty of Art & Design at Liverpool
Polytechnic. He was Head of Graphic Design at Saint Martin's School of Art in
London during the 1980s. rswannc@cc.curtin.edu.au
BRYNJULF TELLEFSEN is Associate Professor of Market Orientation at the
Norwegian School of Management Institute for Knowledge Management. He
earned his Ph.D. in business at Columbia University in 1977. His research fields
are market orientation, knowledge management and industrial buyer behavior.
Tellefsen edited the book Market Orientation in 1995, and he has published
articles on constituent market orientation internationally. After four years at
State University of New York, he served as Dean of the Norwegian School of
Marketing for ten years. After merging with the Norwegian School of
Management in 1993, he led and introduced several study programs. He has
been an officer of the Norwegian Marketing Association, and a visiting scholar
at several European and US business schools. Tellefsen is Vice Chairman of
NAMM; a research consortium funded by the Norwegian Research Council to
study market oriented product development and market development in the
food industry. brynjulf.tellefsen@bi.no
JAN VERWIJNEN, Professor, Architect ETH, is Director of the Future Home
Graduate School (Doctoral Education) and Head of the Department of Interior
Architecture and Furniture Design at the University of Art and Design Helsinki.
Professional experience includes work as design team leader at Diener and
Diener Architects, Basel and chef de bureau of the Office for Metropolitan
Architecture (Rem Koolhaas) in Rotterdam. Expert assignments include:
Member of the editorial board of the refereed European Journal for Art
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Education (EJAE); Member of the research board ELlA (European League for
Institutes of the Arts) and its Thematic Network.; External Examiner Faculty of
Environmental & Social Studies, School of Architecture and Interior Design,
University of North London; Advisor and guest lecturer for Kunstiiilikooli
Estonia/Tallinn; Member of the board of the Nordic Centre for Innovation
(Oslo, Lund, Helsinki). Principal areas of research interest are flows of
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R&D projects), cultural industries and the city. jverwij@uiah.fi
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Val-de-Marne, D.E.A (Post-Graduate Degree, Master of Science) in Engineering
Sciences and Technology (83) from "Ecole Nationale des Ponts et Chaussees",
D.E.A (PostGraduate Degree, Master of Science) in Computer Sciences from the
University of Paris VI, PhD In Computer Aided Design (86) from "Ecole
Nationale des Ponts et Chaussees", Degree in Research Direction (93) from the
University of Sciences and Technology of Lille-1. From 1987 to 1993, he chaired
a research team on IA and Image processing at Ministry of Urban Planning and
Housing. Since 1993 he has been Professor in computer sciences at the
University of Caen. Since 1999 he is visiting professor a t the University of
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France. Since 1998 he has been Editor in Chief since 1998. Revue d' Interaction
Homme-Machine. Europia Productions Publishing, Paris, France. Since 1988 he
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conferences have been organised). Chairman of CAPS programme committee:
International Conferences on Human-System Learning (two conferences have
been organised). h ttp:/ /www.info.unicaen.fr/grayc/Colloques/CAPS98. 1997,
he has been the Chairman of CIDE programme committee: International
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organised). Since 1988, he has been Member of several international conferences
such as: EIS, MAMA,CAAD Futures, AI in Design, Design Convention, IABSE,
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Europe Par tners Ltd, ARCIMA Association, from 1993- 1999 he chaired the
Machine Learning Research Group, GREYC Laboratory (CNRS), University of
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A multidisiplinary research group. University of Caen. http:/ I
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The past five years have seen dramatic growth in all areas of design
research. New professional demands, emerging research .streams, and
the educational challenges of the knowledge economy are reshaping
the context of design. Consequently, universities around the world are
now developing models for doctoral education in design. The
challenges involved mirror larger forces in industry and society.

Doctoral Education in Design: Foundations for the Future focused on four
central themes:
- Philosophies and theories of design
- Foundations and methods of design research
- Form and structure for the doctorate in design
- The relationship between practice and research in design.

A distinguished international group of scholars and practitioners met in La
Clusaz, France, to consider these issues. Participants presented research
findings, debated ideas, and proposed benchmarks for the future
development of doctoral education in design.
This conference encouraged interaction to establish significant working
relationships tor research alliances and partnerships among universities.
The number of participants was limited to ensure intense dialogue. A careful
editorial process with a panel of expert referees selected papers for quality
and relevance. The conference drew a balanced spectrum of international
participants positioned to make decisions on the future of doctoral education
in design within their universities.
A central conference goal was building vehicles for post-conference
communication, including a discussion list and a universally accessible web site:
http://www.mailbase.ac.ukllists/phd-designlfiles/france.htm

The results of Doctoral Education in Design: Foundations for the Future will
generate a broad dialogue useful to the wider field. This book records the central
research contributions around which conference dialogues were organised.

ISBN: 1-897898-64-9
Price: £40.00
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